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Over vast desert areas in the 
Middle East, Aero surveys are 
speeding the search for water. 


But these resources surveys are 



















just one of the integrated services 
of Aero Service Corporation. 
This worldwide organization also 
collects basic data for many 
different engineering projects... 
from first reconnaissance to 


final earthwork quantities. 


AERO SERVICE CORPORATION 


210 E. Courtland St., Philadelphia 20, Pa., U.S.A. 
World's Oldest Flying Corporation 
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A Guide to 
OP and VP 


Gurley Optical Plummet 

The Optical Plummet Transit Opens new avenues in accu- 
racy, speed and convenience...¢liminates inconvenience and 
lost time involved in centering a plummet over a point. 
The Optical Plummet is a telescope through the vertical 
center (spindle) of a transit. It will point vertically when 
the transit plate is level. The telescope is turned at right 
angles by a prism, so that vision is actually horizontal. Set- 
ting and adjustment may be checked very simply and pre- 
cisely by rotating the instrument 180 degrees. 

The Gurley Shifting Head Tripod permits 1%” move- 
ment of the transit in two directions 90° separated, without 
material disturbance to the level of the plate (the Optical 
Plummet thus remains operative through the entire center- 
ing procedure). 

mma 

Advantages of the 

Gurley Optical Plummet Transit 
= Saving in set-up time, as much as 33 %—a factor when a crew is waiting. 
w Eliminates swaying plumb bob. 

= More accurate centering over point. 

# On construction work—sights on points some distance below, such as 
encountered in bridge work and building construction. 

= Made in U.S.A.—Little servicing, but easily repaired when necessary. 
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Gurley Optical Plummet Transits With Circular Compass | With Trough Compass __Without Compass 
Available in 21 Combinations OP-52 Be OP-57 
And with limb reading to 1 min.; or 30 sec., or OP-62 = OP-67 
Constant-Level Shifting Mead’ and wide-trame OP-132 OP TC 137 OP-137 
European-type construction , 
Variable Power = Wide range of magnification with one eyepiece—zooms for near or 


distant objects 
w Easily adjusts to suit weather and light conditions 
w Built-in haze filter 


: At high power: At low power: 
is standard vad tps 
> w longer shots @ greater field 
on Gurley Transits and Levels w less glare in bright sunlight w brighter field 
@ increase in readability @ decrease of heat waves 


@ no glare... high contrast 
w blacks and whites stand out 





We will be pleased to send you further information about both Gurley Optical 
Plummet Transits and Gurley Variable Power Eyepiece. 


Both Optical Plummet and Variable Power are patented. 


W. & L.E. Gurley .~ 530 Futons: Troy,N.y. 
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production of statistical diagrams, etc. 
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Aerospace Cartography 


By COLONEL ROBERT E. HERNDON, JR. 


COMMANDER, AERONAUTICAL CHART AND INFORMATION CENTER, USAF 


N ORDER to introduce a study of Aero- 
space Cartography, it is first necessary 
The Air 


Force defines aerospace as an operationally 


to define the term “aerospace.” 


indivisible medium consisting of the total 
expanse beyond the earth’s surface. 

It is the responsibility of the Aeronautical 
Chart and Information Center to provide 
cartographic and related data support for 
Air Force needs in keeping with today’s 
technology. ‘To begin, a description will be 
given of some of the cartographic items 
ACIC has produced for an advanced navi- 
gation system that still obtains. its guidance 
from individual points on the earth. From 
this point, we will progress to special design 
problems, collection and evaluation of physi- 
cal and scientific data, new techniques for 
compiling, and some of the charts and data 
that pertain to the more distant realm of 
acrospace. 

High performance characteristics of mod- 
ern aircraft created a firm requirement for 
continuous graphic presentation of precise 
position information throughout all phases 
of flight. 
pounded by a minimum of working space in 


Specifically, high speed, com- 


the newest aircraft, obsoleted the effective- 
ness of manual navigation techniques; and 
high altitude, all weather capabilities ren- 
dered visual navigation ineffective for all 
practicable purposes. To provide for this 
requirement, several semiautomatic chart 
display systems have been developed and are 
in use, either for tests or operationally. 

The display devices used in these systems 
present integrated data (Figure |) consisting 
of position and heading by an aircraft sym- 
bol that is superimposed over a chart image 
This symbol, as an automatic function, 
moves across the graphic on the course and 
at a rate commensurate with the speed at 


Presented at the 20th Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 21—23, 1960. 


which the aircraft is moving over the sur- 
Altitude and the attitude of the air- 
craft are shown on separate cockpit instru- 


face. 


ments. 





Ficure 1. 


The large number of charts used in these 
displays cover extensive geographical areas. 
The reduced images are stored in miniatur- 
ized form as monochrome photographic 
images on either film strips or glass slides, a 
cylinder, or a hemisphere. ‘These are pro- 
jected either optically or electronically onto 
the display area located directly in front of 
the pilot. Selection of charts is accom- 


plished by a simple, manually operated 
switch and the aircraft symbol is correctly 


positioned on the new image automatically. 





[wo types of charts are pro- 
vided. A small scale chart con- 
tains only map and textual data 
required for high altitude en- 
route or operational area navi- 
The larger scale chart 


Figure 2 


gation 
contains only the 
data required for terminal area 
Chart 
the 
basis of the equipment magni- 


and landing operations. 


scales are established on 
fication ratio, the distance from 


which the image is to be 
viewed, and the amount of in- 
formation required to be por- 
trayed for the specific mission 
phase to be satisfied. This ne- 
cessitates close and continuing 
coordination between the sys- 
tem design engineers, the op- 
erational user, and the cartog- 
rapher to assure that optimum 
produc ts are provided. 

In addition to a film strip, 
one of the currently operational systems also 
requires cartographic support in the form of 
punched computer tape. ‘These tapes con- 
tain pre-selected navigation information and 
are used to load the data into the magnet 
storage drum of the airborne computer. In 
flight these data provide the primary input 
to certain automatic navigational functions 
of the system. 

Obviously, this advanced operational nav- 
igation system of today is a forerunner to 
more sophisticated concepts and devices that 
will be 


manned vehicles in the future. 


required for space navigation by 
In any dis- 
cussion of current and future guidance 
components, we very rapidly reach the point 
where these systems will provide man with 
the capability of escaping from the earth’s 
gravitational attraction, even if only briefly 
as in the X-15, and which will carry him 
beyond what we know as winged or aero- 
dynamic flight. ACIC is already providing 
cartographic support for the National Aero- 
nautics and Space Administration (NASA 

McDonnell Aircraft 


on Project Mercury. 


and Corporation 
MAC This is the 


project commonly referred to as the man-in- 
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Ficure 2. 


space project. More specifically, Project 
Mercury is considered by NASA to be a first 
step in the ultimate achievement of inter- 
flight the Mercury 


capsule vehicle a stepping stone to larger 


planetary space and 
systems in the future. 

To support some of the planned objec- 
tive of Project Mercury, ACIC has provided 
the following assistance: 

1) Developed and produced the Mer- 
cury Orbit Chart—a Mercator 


information is 


small-scale 


chart upon which orbital 
overprinted. 

(2) Recommended changes fot 
the 44% inch globe in the Earth Path Indi- 


cator. 


design 


}) Developed and produced a 70-mm. 
film strip Mercury Simulator Graphic for the 
Air Bearing Simulator now in use at Lang- 
ley Field, Virginia, for astronaut training. 

We are also at present investigating fur- 
ther NASA in the 


areas: 


requests by following 
| } 


(1) Mercury Control and Recovery Cen- 
ter Charts. 
(2 Sta- 


Mercury Range and Tracking 


tion Charts. 
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(3) Advanced Simulator Graphics for use 
in training on advanced procedures and 
missions. 

The Mercury Orbit Chart, designated the 
MOC-1, has been produced for use by NASA 
and the astronaut, both for examining some 
of man’s capabilities in a weightless environ- 
ment and for use as a back-up system for 
determining an impact position in the event 
the astronaut assumes manual control of the 
recovery procedures. Problems in the de- 
velopment of the chart may be considered 
to have fallen into two major categories: 

(1) Portrayal of both terrestrial and or- 
bital information on a small-scale chart for 
viewing at an approximate distance of 
twenty-five inches. 
proximately 


The chart scale of ap- 
1:52,000,000 was dictated by 
the necessity for portraying the earth’s cir- 
cumference from 40° North to 40° South 
latitude on a standard Mercator projection 
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> 
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within the 7-inch width of a chart holder. 

2) Determination and selection of ap- 
propriate chart material and printing inks 
to meet the very rigid environmental factors 
which might be experienced by the capsule 
and its contents. 

In conferences and discussions with rep- 
resentatives of NASA and MAC and specifi- 
cally with several of the astronauts, general 
design criteria were formulated. It was 
determined that terrain features could prob- 
ably best be portrayed by use of the gen- 
erally accepted technique of landform color- 
ation based upon major physiographic fea- 
tures and characteristics of the natural vege- 
tation by The 


three-color, process-color terrain presenta- 


geographic distribution. 
tion therefore gave a type of bird’s-eye view 
from high above the earth. As a result of 
opinions by the astronauts and others that 
shoreline indentations, and island shapes 
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and patterns, may be valuable checkpoint 
aids at the 100-120 mile altitude, we have 
produced an exceedingly precise drainage 
and island portrayal for a chart of this scale. 
A graticule has been placed at fifteen-degree 
increments providing a satisfactory relation- 
ship to the rate of earth rotation and time. 
Criteria for selection of cities to be shown 
was based on general factors such as visi- 
bility to the astronaut by day, appearance 
at night due to artificial illumination, or 
strategic location in sparsely populated 
areas. In developing the colors and detail 
of the base chart, of prime importance was 
the necessity for maximum legibility of the 
orbital information to be printed over it. 

After the design problems of base infor- 
mation portrayal had been resolved, the next 
task was to determine the best method of 
portraying all information related to orbital 
and tracking data. This included three suc- 
cessive orbits about the earth, elapsed time 
from launch along each orbit, retro-rocket 
firing points, retrograde paths, impact 
points, tracking station locations, and telem- 
etry and voice communication ranges of each 
station. 

Several methods for portraying anywhere 
from three to nineteen complete orbits were 
investigated. These methods included the 
use of colored lines, various types of line 
symbols, and combinations of the two. 
When none of these were considered satis- 
factory, it was decided to attempt a more 
revolutionary approach. A line symbol was 
constructed by elongating numbers from 
the standard Foto-setter type through use 
of a Bausch and Lomb rectifier. These 
numbers were then placed along a line 
through their vertical axes. Enlarged num- 
erals on the orbit-line patterns were used to 
present “time from launch” in hours and 
minutes at ten-minute intervals along the 
orbit tracks. 

The remaining portrayal of tracking sta- 
tion and recovery information such as sym- 
bolization of the re-entry, impact points, and 
tracking stations posed few problems. The 
results of our efforts to produce the initial 
chart for the first man in space is shown in 
Figure 3. 

As yet, I have not explained some of the 
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problems we encountered in finding suitable 
materials to meet the stringent environmen- 
tal conditions. According to McDonnell 
Aircraft Corporation specifications, the ma- 
terials in the capsule were expected to meet 
conditions such as the following: 

(1) No softness, brittleness, etc., for tem- 
peratures ranging between —15 and + 200 
degrees Fahrenheit. 

(2) No effects from excessive vibration, 
shock, and acceleration forces. 

(3) No toxicity or discoloration through 
the above temperature range in a pure oxy- 
gen environment. 

(4) No effects from relative humidities 
of 15 to 100 percent. 

Space does not permit mention of many 
of the materials tested. Needless to say, a 
chart lithographed on regular chart paper 
would not be satisfactory, since the paper 
yellowed and ink colors changed appre- 
ciably under a 200-degree Fahrenheit tem- 
perature, pure-oxygen atmosphere. The 
best solution from a standpoint of economy, 
weight, and processing was determined to 
be the laminating of a standard lithographed 
chart between two thin sheets (0.001 inch) 
of Mylar plastic. After lamination the 
chart met all environmental tests with flying 
colors. In order to provide a nonglare sur- 
face upon which penciled notations could 
be made, the surface was lightly abraded 
with a fine rouge pumice. 

We have continued development of cer- 
tain aspects of this chart. For instance, 
after the Mylar surface was rubbed, the 
blue color used for shorelines and _ rivers 
became difficult to read. As a result, black 
has been used on later editions for shorelines 
and rivers, to provide improved legibility. 
It was also determined that the elapsed 
time should be placed in a box symbol! and 
time ticks designated for each minute along 
the orbit tracks. As the Mercury mission 
varies in the future or as the duration of 
the flights become greater, the chart will 
change accordingly. As changes occur, the 
chart or the means by which it is carried in 
the capsule may vary from that described 
above, but the importance of cartographic 
information will remain. 

Cartography is also important to another 
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Ficure 4. 


piece of capsule equipment. This is an 
orientation instrument called the Earth Path 
Indicator. This indicator utilizes a small 
44%, inch globe rotated by a clock-drive 
mechanism. When the correct rate of ro- 
tation and orbit angle to the Equator is set 
in by the astronaut, this indicator will con- 
tinually present a general location over the 
earth’s surface. The only input we have 
had, as far as the Earth Path Indicator is 
concerned, involved coordinating the design 
of the chart with the ultimate design of the 
small globe. The final version of the globe 
will use the same design and portrayal fea- 
tures as the chart. 

Another product for the man-in-space 
project is the Mercury Simulator Graphic 
which we have produced for the Air Bearing 
Orbital Attitude Simulator now in use by 
the NASA Space Task Group, Langley 
Field, Virginia. This simulator is used to 
train the astronaut in such factors as manual 


control of the capsule, navigation, and, in- 
directly, in scientific observation and report- 
ing. The astronaut maintains his attitude 
and orients the capsule along three axes by 
reference to an image of the earth below as 
it would be seen through the capsule peri- 
scope. At present this earth image is rear 
projected on a ten foot diameter screen. In 
front of the screen the image passes through 
a large fish-eye lens mounted below the 
astronaut’s feet and then through a system 
of mirrors which finally present the peri- 
scope-like image. Our contribution has 
been the development and production of a 
continuous 70-mm. film strip which simu- 
lates the appearance of the earth from an 
altitude of 120 miles for slightly more than 
three successive orbits above the earth. The 
strip portrays in monochrome a path ap- 
proximately 820 miles on either side of these 
orbits. 

In producing this graphic we established 
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Ficure 5. 


each orbit as the center line of an Oblique 
Mercator projection. Land areas were then 
positioned approximately, and a join made 
at the intersection of each orbit. To this 
date we have produced only the first sample 
film, showing major land masses and is- 
lands. The land area contains only major 
relief features, major rivers, and large lakes. 
It may be noted that original criteria which 
called for portraying exactly what the astro- 
naut will see in terms of detail and color 
were somewhat difficult to establish, be- 
cause, as yet, no human eyes have ever 
looked down from this altitude. At the pres- 
ent time we are in the process of evaluating 
the original film strip and preparing for an 
improved version. 

While we look forward to the scientific 
knowledge that Project Mercury will yield, 
we fully realize that this will only be our 





first step in space. In the very near future, 
it can be seen that our national interest will 
be increasingly concerned with the moon. 
In preparation for the day when asking for 
a lunar chart of the Copernicus crater re- 
gion may be as common as asking for a 
World Aeronautical Chart today, the Air 
Force initiated several years ago a number 
of study projects related to cartography and 
observatory photography of the moon. 
First, we have the recently issued USAF 
Lunar Atlas which is now being distributed 
to interested United States Government 
agencies. The Atlas contains the most com- 
plete lunar photography published to date, 
at a scale of approximately 1: 1,370,000. 
The purpose of this study is to provide the 
best available photographic coverage of the 
moon as a basic contribution to the national 


space effort. Plans for the preparation of 
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Ficure 6. 


this work were initiated in the fall of 1957 
by the Air Force Cambridge Research Cen- 
ter (AFCRC). Dr. G. P. Kuiper, Director 
of Yerkes Observatory, undertook the task 
of supervising this work, and after evaluat- 
ing 1,200 lunar photographs taken at Mount 
Wilson, Lick, McDonald, and Yerkes Ob- 
servatories in this country, and the Pic du 
Midi Observatory in France, he selected 
280 of the best photographs for publication. 
Briefly, Dr. Kuiper divides the visible sur- 
face of the moon into 44 fields, with each 
field covered by a minimum of four photo- 
graphs taken under different illuminations. 

Figure 4 represents a typical page from 
the Atlas. Each field contains at least four 


photographs of the same area, one morning 
and one evening view under moderately high 
sun, a full moon shot with high sun, and a 
supplementary view generally with low-ob- 
lique illumination. The different angles of 
the sun’s rays cause some surface features to 
become clearer while others completely dis- 
appear from view. Figure 4 shows the area 
of the crater Hipparchus, demonstrating the 
variety and shape of numerous crater forma- 
tions. In addition, 35 supplementary sheets 
provide additional coverage of the 44 fields. 

The Introduction to the Atlas contains in- 
formation on the quality of the prints and 
the history of the project by Dr. Kuiper, 
and a brief text on Lunar Physical Charac- 
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teristics and Motions, as well as sufficient 
tables and identification keys to select ap- 
propriate photographs or to identify indi- 
vidual features by name. Several supple- 
ments to this Atlas are being considered, in- 
cluding a lunar orthographic map grid, 
“rectified” photographs of the limb areas, 
high quality photographs of selected areas 
at double the Atlas scale, replacement of 
lesser quality sheets in the Atlas, and a de- 
tailed lunar nomenclature. 

Distribution of this Atlas for U. S. Gov- 
ernment use is being accomplished by Aero- 
nautical Chart and Information Center. An 
atlas containing substantially the same infor- 
mation as prepared by Dr. Kuiper is being 
provided for non-Government use on a non- 
profit basis through the University of Chi- 
cago Press. 

To evaluate and determine the kinds or 
types of cartographic materials that could 
feasibly be made from basic lunar data, us- 
ing today’s advanced cartographic tech- 
niques as applied to earth charting, ACIC 


has made several prototype lunar charts or 
mosaics. 

Figure 5 is a blow-up of a section of the 
Lunar Reference Mosaic produced at a scale 
of 1:5,000,000. 
structed on an orthographic projection us- 
ing the best photography available at the 
time, by laying the prime meridian and 
equator on an enlarged photograph of the 
full moon (Yerkes 108). Measurements 
were taken from the intersection of these 
lines to establish additional control points. 
Using the full-moon shot as a photo identi- 
fiable base, supplementary photos were se- 
lected for their sharpness of features and 
mounted. Partial rectification was accom- 
plished to position the imagery to the con- 
trol base. The Lunar Reference Mosaic has 
also been printed in a reduced version at 
1: 10,000,000 scale. 

Figure 6 is an enlarged section of the 
USAF Lunar Reference Chart, also scaled 
at 1:5,000,000 on an orthographic projec- 
tion. Outline type features have been ren- 


This mosaic has been con- 
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dered by generalized shaded relief, relative 
elevations, and gross surface color variations. 
Feature alignment and relief were devel- 
oped by careful analysis of lunar photog- 
raphy. A color background plate was made 
by means of airbrush technique, based on 
analysis of full moon photography, and de- 
picts the relatively light areas and systems 
of crater rays. Craters are shown by means 
of conventional shaded relief techniques 
assuming a single light source. 

Figure 7 depicts examples of detailed 
hand-sketched lunar charts available up to 
this time. The highly regarded Schmidt’s 
work was completed in the latter part of the 
last century. Lunar materials of this kind 
are still referred to by astronomers in the 
conduct of their lunar observations. The 
other example is the work of Fauth, a Ger- 
man astronomer and excellent. draftsman, 
who labored long hours at the telescope. 
By way of comparison, Figure 8 contains 
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EXISTING LUNAR CONTROL 





@ INACCURATE HORIZONTAL CONTROL AND 
DISTORTED FEATURE POSITIONING 
@ SPARSE RELATIVE ELEVATIONS 


Figure 8. 


the same Copernicus region as shown on an 
ACIC prototype lunar chart at 1 : 1,000,000 
scale. This demonstrates our portrayal tech- 
niques for lunar surface characteristics. 
Remember though that our compilation is 
based on photo coverage of the area while 
Schmidt and Fauth drafted their maps as 
they observed the moon’s surface through 
telescopes. 

In the Lunar prototype effort, surface 
features are rendered by a combination of 
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shaded relief, contours, and tones represent- 
ing surface color variations. While the 
shaded relief is considered representative of 
the actual lunar terrain, the contours are 
form-lines with arbitrary values assigned 
to demonstrate contouring representation. 
The chart was constructed by adjusting 
photo detail to control at 1: 1,000,000 scale. 
In addition, a background plate was ren- 
dered by airbrush technique to develop the 
relatively light areas and systems of crater 
rays. Conventional shaded relief techniques 
Rim heights and crater 
depths are expressed in feet, and the numeri- 
cal values are printed above and below 
crater name. Elevations are relative, that is, 
related to the level terrain surrounding each 
crater. Reference documents for these ele- 
vations were Baidwin’s “The Face of the 
Moon” and Wilkins’ and Moore’s “The 
Moon.” A variable contour method is used 
throughout the chart, with blue contours 
below and brown contours above the arbi- 
trary datum plane. Chart detail was posi- 
tioned by basic control measurements estab- 
lished by J. Franz and S. A. Saunder, and 
published under the auspices of the Interna- 
tional Astronomical Union in 1935. The 
limits of this chart conform to a sheet layout 
system we have made for the entire lunar 
surface. Present prototypes at 1:1,000,000 
scale have the conventional 22” x 29” sheet 
size. 

We are also considering a system of sheet 
lines that would be suitable for covering the 
entire moon in six sheets on a gnomonic 
projection. Everyone will be interested in 
that sixth sheet that covers the back side of 
the moon. 

After a careful analysis of what has been 
accomplished by means of cartographic pro- 
totypes, the next logical question to be 
answered is—How can these basic lunar 
materials be improved, both from the stand- 
point of control and delineation of surface 
features? This leads to a discussion of basic 
lunar data. In order of importance, the 
first is improved selenodetic control. 

The precise determination of horizontal 
position of specific points on the lunar sur- 
face and the determination of the absolute 


were employed. 
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elevation of such points poses a real prob- 
lem. Referring again to Figure 7, we see 
that existing selenodetic control contains 
sizable errors recognized by present day 
astronomers as a magnitude of two miles or 
more in horizontal dimension, and eleva- 
tions that are not referenced to an estab- 
lished vertical datum. Early mapping ef- 
forts by astronomers were done at the tele- 
scope without control as normally used by 
cartographers. The Fauth and Schmidt 
lunar maps show major differences in posi- 
tioning of features when compared to con- 
trol now available. Relative heights are in- 
dicated for only a small percentage of the 
prominences. 

The photography that is available for the 
identification and measurement of select: J 
positions must be enlarged by a factor of 
ten to thirty, and a great majority of it lacks 
geometric stability and reasonable resolu- 
tion of detail beyond the scale of 1:1,500,- 
000. A normal assumption would be that 
basic position could be resolved through 
stereophotogrammetric methods. Unfortu- 
nately, the 240,000 mile distance of the 
moon from the earth practically eliminates 
divergent angles. Only a slight parallax 
angle is apparent, even on photographs 
taken at the extremes of libration, o1 
“wobble” of the moon as it orbits the earth. 
If photographs were taken at opposite sides 
of the earth’s 8,000 mile diameter, only an 
insignificant increase in parallax would re- 
sult. Consequently, stereophotogrammetric 
reduction is difficult. 

Although existing source materials are 
somewhat deficient, they provide the neces- 
sary background for lunar knowledge. Fif- 
teen hundred maps, books, documents, re- 
ports, and studies; 184 lunar photographs 
in the form of glass-plate or stable-film 
negatives selected from the collections of 
Lick, Pic du Midi, Mount Wilson, Mc- 
Donald, Yerkes, and U. S. Naval Observa- 
tories; 4,500 horizontal positions evaluated 
and transformed by electronic computer to 
selenographic latitude and longitude; and 
some 600 relative relief determinations con- 
stitute present ACIC library holdings. Five 
thousand new high resolution photographs, 
accomplished with relative relief determina- 
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tion in mind, have been made available to 
us and the procurement of additional pho- 
tography has been arranged. Arrangements 
have‘also been made to acquire the higher 
quality data being produced ,by various 
astronomers and selenographers. 

Basic techniques for the reduction and 
integration of various works completed or 
in process by selenographers of authority, 
both here and abroad, are being devised by 
the Space Flight Physics Laberatory of the 
Geophysics Research Directorate, Air Force 
Cambridge Research Center, in collabora- 
tion with the ACIC. 
trol reduction are needed to refine progres- 
sively the existing data and _ eventually 
extend these data to test and validate the 
techniques devised. 


Several types of con- 


A spherical figure of 
the moon should be used in the reduction 
processes although the moon is assumed by 
some to be a triaxial ellipsoid. The fact that 
elongation of the longest axis is of a very 
small magnitude whereas undulations of 
the surface are relatively large justifies this 
Limb corrections and formula for 
a refined moon radius, resulting from a sur- 


premise. 


vey of the marginal zone of the moon con- 
ducted at the United States Naval Observa- 
tory by Dr. C. B. Watts, will be available 
for integration into the analytical reductions 
to improve the accuracies. Selections can 
be made from the 4,500 points expanded by 
Franz and Saunder from the eight heliomet- 
ric measured basic control points by Franz. 
All positions are contained in the control 
list approved by the International Astro- 
nomical Union. This control has been 
transformed by computer to selenographic 
latitude and longitude and then plotted by 
electronic plotter. Control can now be 
measured with precise comparators on lunar 
photographs and analytically reduced to 
refine it to a reasonable cartographic ac- 
curacy. Additional control will have to be 
abstracted directly from topograms of Dr. 
Watts’ survey in the marginal zone and ad- 
ditional positions selected and measured in 
the central regions to complete the control 
pattern. ACIC has given technical assist- 
ance to Dr. Watts’ moon survey program 
since 1954. 

A concurrent program of relative relief 





AEROS 





measu! 
moon | 
format 
lunar 
ment | 
trol. 
Al 
sponso 
progre 
height: 
portiot 
This n 
under 
sity of 
achiev 
100 t 
for su 
and a 
be ac 
servat 
cheste 
eters 
measu 
electr« 





PING 


ble to 
| pho- 
ments 
higher 
arious 


1 and 
fed or 
nority, 
sed by 
of the 
Force 
abora- 
f con- 
ogres- 
tually 
te the 
ire of 
uction 
ied by 
ct that 
i very 
ns of 
es this 
ila for 
a sur- 
mn con- 
serva- 
ailable 
ictions 
is Can 
led by 
iomet- 
Franz. 
ontrol 
Astro- 

been 
raphic 
ted by 
ww be 
| lunar 
ed to 
ic ac- 
to be 
of Dr. 
nd ad- 
red in 
-ontrol 
assist- 


ogram 


relief 





AEROSPACE CARTOGRAPHY 


RECTIFICATION OF PHOTOGRAPHY — 
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measurements over the visible disc of the 
moon is necessary to provide worthwhile in- 
formation in respect to fluctuations of the 
lunar surface and add considerable refine- 
ment to basic horizontal and vertical con- 
trol. 

Air Force Cambridge Research Cente 
sponsored the development of a shadow 
progression technique to obtain relative 
heights of lunar prominences in the central 
portions of the visible disc of the moon. 
This new technique has now been developed 
under the direction of Dr. Kopal, Univer- 
sity of Manchester, to the point that it can 
achieve relative height accuracies of from 
100 to 200 feet. Over 5,000 photographs 
for such work are now available to ACIC 
and additional photography required will 
be accomplished at the Pic du Midi Ob- 
servatory through the University of Man- 
chester. Precise recording microdensitom- 
eters are available to make progressive 
measurement of cast lunar shadows, and 
electronic computers can then reduce the 
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data. The University of Manchester has 
agreed to provide technical coordination 
and assistance. It is interesting to note that 
this work indicates that the moon’s surface 
is not nearly so rough as it appears. 

Data from Dr. Watts’ moon survey can be 
used to establish supplementary elevations 
in the marginal zone. Heights of promi- 
nences and data to establish a vertical refer- 
ence plane can be abstracted from his work. 

Height variation in the maria must also 
be considered in order to complete the relief 
analysis. The Van Diggelin method of de- 
termining slopes and heights of ridges in 
the maria by measuring the devations from 
the mean brightness distribution is a possible 
solution. Also, star occultations against the 
maria in the limb region would prove the 
degree of flatness. 

The ACIC variable perspective camera 
(Figure 9) has been adapted for the rectifi- 
cation of lunar photographs. The projector 
lenses are set at the focal plane of a curved 
mirror resulting in a column of parallel light 
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rays with a depth of focus that is theoreti- 
cally infinite. Hemispheres, cones, or cylin- 
ders of various dimensions may be inserted 
in the path of the parallel rays and semi- 
rectified photo imagery abstracted at de- 
sired vantage points up to a perpendicular 
to the optical axis of the system. Photo- 
sensitized paper is placed directly on easels 
of simple curvature and rephotographing 
accomplished on easels of double curvature. 
Additional rectification can be accomplished 
through the use of normal rectification 
equipment to fit plotted lunar control. 

This introduction to lunar cartography 
has been presented to and discussed with 
NASA. It represents an Air Force capa- 
bility in an area of great significance in the 
national space effort. 

Briefly, I would now like to conclude my 
paper with a subject that is even further out 
in aerospace. 

With the advent of the aerospace age, 
coupled with the basic support mission of 
the ACIC for providing the USAF naviga- 
tional materials and geodetic data, it is now 
necessary that we devote thought to the 
future needs of space navigation. An im- 
portant requirement which we foresee is 
the need for Space Referencing Systems 
meeting requirements for initial, mid-course, 
and terminal navigation; and also for com- 
patibility with the nature of the mission. 

From past experience and basic knowl- 
edge we all recognize that a fundamental 
difference between navigation in space and 
navigation on the surface of the earth is 
that space navigation is a three dimensional 
problem whereas earthbound navigation is 
basically two dimensional. In space, the 
third dimension is equally important with 
the other two, and there is no provision by 
nature to distinguish any one of the three 
dimensions from the others. 

Other factors which will bear on the navi- 
gational problem in space are: 

(1) Ability to precisely measure angular 
relationships. 

(2) Adoption of a standard unit for dis- 
tance measurements. 

(3) The possibility of a need for a differ- 
ent unit of measurement for time. 

As an initial effort, we are engaged in a 
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review of the characteristics of several sys- 
tems which could conceivably meet the 
needs of space referencing. One of these 
systems is the Geocentric Equatorial Co- 
ordinate System. ‘ 

The origin of the geocentric coordinate 
system (Figure 10) lies in the center of the 
Earth, the equatorial plane serving as a 
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reference plane. The position of the body 
is measured by the two angles called right 
ascension, measured eastward from the 
vernal equinox (‘T), and declination, meas- 
ured from the equator either toward the 
North Pole or toward the South Pole. North 
Pole and South Pole symbolize the extension 
of the Earth’s axis to the point of intersec- 
tion with the celestial sphere. 

If the Sun is the center of attraction, an 
alternate geocentric system used is the Geo- 
centric Ecliptic Coordinate System (Figure 
11) based on the Earth’s ecliptic plane as a 
reference plane. One must distinguish be- 
tween geocentric ecliptic and geocentric 
equatorial coordinates. The geocentric ec- 
liptic coordinates are called Longitude and 
Latitude, like the Heliocentric coordinates. 
The point from which longitude is counted 
(in the eastward direction) is always the 
vernal equinox. The latitude is measured 
from the ecliptic plane along a meridian, 
either toward the north (above) or south 
(below) the ecliptic plane. Above is 
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counted positive, below is 
counted negative. 

Lastly, we have a Heliocen- 
tric Ecliptic Coordinate System 
(Figure 12). The origin of the 
Heliocentric Ecliptic Coordi- 
nate System lies in the center 
of the Sun; the ecliptic plane, 
the plane of the Earth’s orbit, 
serving as the referencing plane. 

Indicated in the diagram are 
the equinoctial line (T - =) 
and the nodal line (% -— &) 
both of which must pass 
through the Sun (S). (P) des- 
ignates the perihelion and (B) 
the body in orbit. Any point 
in the orbit can be determined 
by the polar coordinates in the 
ecliptic system, i.e., the helio- 
centric longitude (1) and lati- 
tude (b). 

These are some of the possi- 
bilities for space referencing. 
Other systems such as Topocen- 
tric, Terminal Centered, and 
Flight Path Oriented are worthy 
of consideration. Extensive 
basic work has progressed in 
this field through efforts of the 
Air Research and Development 
Command and the scientific 
community. The Air Force 
Air Photographic and Charting 
Service and ACIC are accom- 
plishing investigation and eval- 
uation contributing to the reso- 
lution of space referencing 
systems. The task represents a 
challenge that must be met to 
meet the demands of the future. 

For this paper, I have intro- 
duced some of our newer kinds 
of work. Perhaps it seems strange that the 
Air Force should now be concerned with 
such as lunar cartography. Experience has 
indicated that we must have a firm grasp of 
what can be done with whatever exists. In 
this way, we are prepared to help the na- 
tional space effort. 
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As space technology advances and permits 
more complete fulfillment of the use of space 
vehicles, the needs placed on aerospace car- 
tography will become more complex and 
more demanding. Only through close col- 
laboration with the scientific fields involved 
can cartography fulfill its role in aerospace. 








1961 Antarctic Research Program 


WasHincton, D. C., November 2, 1960 
Secretary of Commerce Frederick H. Mueller 
outlined today Department of Commerce plans 
for continued participation in the U. S. Ant- 
arctic Research Program for 1961, as sponsored 
by the National Science Foundation. During 
the Antarctic phase of the recently concluded 
International Geophysical Year, and since then 
as a part of the U. S. Antarctic Research Pro- 
gram, three scientific agencies of the Depart- 
ment of Commerce have actively participated 
in basic and applied research on the Antarctic 
Continent. 

The Coast and Geodetic Survey has been en- 
gaged in geomagnetic and seismic investigations, 
the Weather Bureau has conducted programs in 
meteorological research, and the Bureau of 
Standards has done extensive work in iono- 
spheric studies. Actually, the Department of 
Commerce is responsible for more than half of 
the scientific personnel assigned on a “winter- 
ing-over’ (annual) basis to the U. S. Antarctic 
stations. 

In connection with the Coast and Geodetic 
Survey’s phase of this year’s Antarctic Research 
Program, Rear Admiral H. Arnold Karo, Bureau 
Director, is now visiting the ice-bound continent 
to review the scientific programs of the Survey. 

Four Coast and Geodetic Survey scientists 
will take part in the 1961 program. John Lamp- 
ing of Imperial, Missouri, has been assigned to 
the South Pole station to carry out the geomag- 
netism and station seismology programs. David 
Perkins of Dahlgren, Virginia, will conduct simi- 
lar scientific programs at Byrd station. 

For the first time, Coast and Geodetic Survey 
geophysicists have been assigned to the over- 
snow traverses organized by the University of 
Wisconsin. The first of these two scientific tra- 
verses will explore 1,200 miles of the South 
Polar plateau and the second will make geo- 
physical observations on the Ellsworth High- 
land. Regular measurements will be made of 
the basic physical features of the continent, in- 
cluding elevations, ice thickness, character of 
the rock under the ice, and also gravity, mag- 
netic, and astronomic observations. 

Herbert Myers of New York City will repre- 
sent the Coast and Geodetic Survey on the trip 
from Byrd station over the Ellsworth Highland 
to a point near the Bellinghausen Sea. His 
Bureau associate, Ardo Meyer of Arlington, Vir- 


ginia, will accompany the party leaving the 
McMurdo base, travel across the Victoria Land 
Plateau, and conclude the journey at the South 
Pole. 

In addition to the above programs, Coast and 
Geodetic Survey personnel will cooperate with 
Australia at Wilkes station on the Knox Coast 
and with New Zealand at Hallet station. 


WasuinotTon, D. C., October 1, 1960—The 
Department of the Interior announced today 
that seven scientists from the Geological Sur- 
vey have been detailed to participate in the cur- 
rent season’s topographic mapping effort in the 
Antarctic. 

As part of a $300,000 Antarctic mapping pro- 
gram in cooperation with the National Science 
Foundation, the seven men have been detailed 
to collect data for the preparation of topo- 
graphic maps and to serve as navigators on tra- 
verse parties engaged in other scientific work. 
Transportation and logistical support is to be 
provided by the U. S. Navy. The men will 
begin leaving for the Antarctic early in October. 

Joel H, Langhofer, Washington, D. C., will 
accompany an ice-breaker expedition to the 
Bellinghausen-Amundsen Sea area. 

Peter F. Bermel, Rolla, Mo., will accompany 
a traverse party operating in the Horlick Moun- 
tains. 

Thomas E. Taylor, Denver, Colo., is to ac- 
company a traverse party that will travel along 
the west side of the Ross Ice Shelf. 

Joe M. Anderson, Denver, Colo., will join 
a scientific party in the Jones Mountains east 
of the Thurston area and in the Sentinel Moun- 
tains. 

William R. MacDonald, Washington, D. C., 
will take care of liaison work on aerial photogra- 
phy with the Navy. 

Leslie B. Robison, Cape Girardeau, Mo., and 
George R. Staeffler, Denver, Colo., will work 
out of McMurdo Air Facility to determine posi- 
tions and elevations in the mountains along the 
west side of the Ross Ice Shelf. They will be 
responsible for establishing geographic positions 
of points on the ground in the Taylor-Wright 
Valleys and in the mountainous areas to the 
north and south. As the season progresses, 
Staeffler will fly out to join the South Victoria 
Land traverse party when it swings eastward 
toward Queen Alexandra Range. 
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Identification of Title* 


By WILLIAM H. BAKER, JR. 


LAWYERS TITLE INSURANCE CORPORATION 


E in the title insurance industry feel 
W: very special kinship with and de- 
pendency upon you in the surveying profes- 
sion. We both deal with the same commod- 
ity—real estate. Basically, our concern is 
with titke—but it must be title to something 
that is identifiable or else it is meaningless. 
One of your functions is to assist in that iden- 
tification, but, in so doing, you must first de- 
ermine what the parties think they have title 
to, and under our system of land transfer 
you will have certain recorded documents 
to rely upon, which on occasion can be more 
confusing than helpful. Then you de- 
termine what the parties have actually been 
occupying on the ground. The reconciling 
of resulting differences can be productive of 
substantial problems. ‘This, in turn, points 
up the interdependency of our two profes- 
sions. 

By our title insurance policies we under- 
take to say that we will insure the purchaser 
or the mortgagee against loss or damage by 
reason of defects, liens, or encumbrances af- 
fecting the title to the land therein de- 
scribed. The insuring provisions are so 
broad that they cover not only the matters 
that a careful examination of the recorded 
title would disclose but also the examining 
attorney’s erroneous conclusions of law, and 
the forgeries, frauds, and other off-the-rec- 
ord matters that the attorney, no matter 
how careful, cannot discover. 

Nowhere in the printed context of the 
standerd owner’s and mortgagee policies of 
title insurance issued in Virginia today does 
Nevertheless, 
the insuring provisions are so broad that in 


the word “survey” appear. 
the absence of a typed exclusion from cov- 
erage they embrace coverage against loss or 
damage that the insured would sustain as a 


* Excerpts from a _ paper presented at the 
Eleventh Annual Meeting of the Virginia Asso- 
ciation of Surveyors, Inc., Old Point Comfort, 
Va., February 7, 1959. 


result of any adverse matter that would be 
disclosed by a survey and inspection of the 
premises. This exclusion from coverage is 
generally accomplished, at least in mort- 
gagee policies, by a typed exception read- 
ing: “Such state of facts as would be dis- 
closed by an accurate survey and inspection 
of the premises.” If the policy is issued 
without that exception, we accept liability 
for possible loss from encroachments, family 
graveyards, deficiency in quantity of land, 
adverse occupancy of part of the property 
by a neighbor, variances between title lines 
and lines of occupation, adverse rights of 
user by utility and pipeline companies, and 
any of the many other matters that might 
be discoverable from survey and inspection 
and not be evidenced of record. 

We have had almost as many graveyard 
claims as claims by wives who were imper- 
sonated by someone else when the husband 
sold or mortgaged the homestead. 

Twenty-five years ago the mortgagee more 
often than not accepted the policy with the 
typed exception I have quoted. Today, ac- 
ceptance of a policy containing such ex- 
clusion from coverage is the exception 
rather than the rule, and with the elimina- 
tion of this exception and the resulting as- 
sumption of risk you can readily appreciate 
the title insurer’s concern with your prob- 
lems. 

In some areas we encounter an alarming 
situation in that the older surveyors are dy- 
ing off and qualified young men are not 
adopting the profession as a career. We 
have encountered some areas where, in or- 
der to procure a competent survey, it is 
necessary to import a surveyor from a com- 
munity several counties away. We have 
other areas where there may be an adequate 
number of professed surveyors, but, because 
of lack of adequate training or adequately 
maintained standards, few, if any, are quali- 
field to make a competent survey. 
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We have an alarming number of areas 
where the rate-cutting surveyor is ruining his 
He is ruining his profession by 
cheapening the product to the point where 
no intelligent young man is going to waste 


profession. 


his talents in work that returns only a sub- 
sistence standard of living. He is ruining his 
profession by destroying the faith and con- 
fidence of the public in the accuracy and 
quality of his work. None of us is so naive 
as to think that a five-dollar survey or a 
ten-dollar survey is anything more than one 
pays for. I do not mean to imply, however, 
To the 
contrary, he is primarily a victim without 
adequate professional support or means with 
which to fight back. No, I think those prin- 
cipally at fault for fostering and putting up 
with the situation are three in number. 
First, those mortgage loan originators who, 


that the surveyor alone is at fault. 


in order to keep costs down and gain a com- 
petitive advantage, shop for the cheapest 
possible paper representation of a survey 
without regard to quality; second, those gov- 
ernmental agencies that prescribe the prices 
which borrowers under their programs may 
pay for various services; and, third, those 
title insurers, and I regret to say that we 
can be numbered among them in certain 
areas, that permit themselves to be coerced 
into accepting and relying upon these sur- 
veys that may represent no more than 
someone’s office dream. 

It has been suggested that I might give 
you some examples of losses which we have 
sustained on account of surveys, and I 
promise not to throw the whole load at you. 
I will, however, give you a few brief ex- 
amples and ask you to believe me when I say 
that the problems for the title insurer re- 
sulting from the assumption of survey risks 
are rapidly increasing in number, and are 
each year accounting for a higher percent- 
age of our dollar loss, which, incidentally, 
now ranges between $250,000 and $300,000 
in the aggregate per year. 

In one recent instance, claim has arisen 
under an owner’s policy issued in 1941. The 
southern boundary of the land acquired by 
the insured was supposed to follow the run 
of acreek through swampy ground. The sur- 
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vey submitted to us, pursuant to which the 
deed was drawn, described it by course and 
distance. When the insured recently fenced 
his property, he followed the survey lines 
and immediately encountered difficulty with 
the adjoining owner. On investigation and 
new survey it was discovered that the 1941 
survey would not close, that it gave a quite 
different course for the run of the creek than 
did a prior plat of record, that, in fact, the 
surveyor had followed the southern edge of 
swamp and not the run of the creek, with 
the result that the deed purported to in- 
clude more land than the former owner 
had the right to convey. To resolve this 
case, the company incurred attorney’s fees, 
court costs, additional surveying charges, 
and settlement with the insured for the 
value of the lost acreage. 

In another recent instance not yet fully 
settled, claim has arisen under an owner’s 
policy issued in 1950 on vacant land pur- 
chased by one of the national oil companies. 
In this case the property was triangular in 
shape and lay at the intersection of two 
roads, one of which was supposedly 50 feet 
wide with an 18-foot paved strip. The 
survey, by which the property was conveyed 
and upon which we relied, described the 
property with reference to the street lines 
as the only monuments or ties. By mistake 
the 50-foot street on the north was lo- 
cated with reference to the centerline of the 
paved strip whereas the true centerline was 
some 2 feet off the centerline of the paved 
strip. This resulted in an error in the lo- 
cation on the ground of the true west line 
of the triangle, with the subsequently con- 
structed filling station encroaching upon the 
adjoining property. We anticipate aggre- 
gate loss of $1,300 or $1,400 of which $265 
has already been paid out in additional sur- 
veying charges. 

In 1954, we insured title to eleven ad- 
joining lots of improved land for the bene- 
fit of both owners and mortgagees in re- 
liance upon surveys that showed no en- 
croachments and that indicated the houses 
were located at least five feet from each side 
line and therefore in compliance with the 
restrictions. 
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The lots all fronted on the east side of 
a street in a long block. There was a 16- 
foot-wide platted but unimproved alley on 
the north side of the northernmost of the 
eleven lots. Recently, new surveys for new 
loans on a couple of these lots have disclosed 
that, by error, each house is so located that, 
in order to comply with side-line restrictions, 
its lot must enclose four feet of the lot on 
the north. The northernmost of the eleven 
lots must enclose four feet of the alley. The 
city would not consent to a vacation of the 
alley, but would consent to a relocation. 
Accordingly, in order to straighten out the 
situation, we procured the execution of a 
number of new deeds and mortgages, 
bought—at a terrific price—a four-foot- 
wide strip on the north side of the alley, 
and finally obtained the city’s cooperation 
in the relocation of the alley. 

We have had many graveyard claims, 
some where the attorney failed to report a 
record reservation, some where there was 
no evidence of record or on the ground 
until excavations disclosed the existence of 
bodies, and some where the evidence con- 
sisted of mounds and headstones overlooked 
by the surveyor. An exampie of the latter 
is before us now and promises to be some- 
what difficult unless it can be shown that the 
insured knew all about the graveyard at the 
time of his purchase. This involves a tract 
of acreage land with a beautiful view of 
nearby mountains. After the graveyard was 
discovered, it developed that the insured 
bought the property as a site for a motel, 
that the graveyard is situated on the high- 
est knoll, and that this knoll is the only 
place the motel can be built and receive the 
greatest advantage from the view. In this 
case, neither the plat nor the surveyor’s 
report on our form disclosed the existence 
of the graveyard, although it is clearly 
visible in a small grove of trees if you go 
to the top of the knoll and pass through 
some surrounding underbrush. 

What, then, does a title insurance com- 
pany expect in a survey? We do not pay 
your charges, but it isn’t enough to say that 
on that account we have no right to ex- 
pect anything of you. Our customers are 
your customers and we are both working 
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toward the same end—the satisfaction of 
the customer in such manner that each of 
us will get future business from him or from 
others with similar needs. One of the prin- 
cipal reasons fer the growth of title in- 
surance is that the modern investor in 
mortgages no longer is the local banker who 
knows the borrower and his father before 
him, the property and its past history, and 
the local examiner. The national investor 
is remote from the scene; deals with cold, 
hard cash; and now wants the indemnity of 
a financially sound insurance company be- 
hind the title. By like token, the national 
investor no longer knows the local surveyor 
and is unwilling to accept a plat supported 
only by a local recommendation as to the 
ability of the surveyor. The investor is in- 
sisting upon that survey being suported by 
the indemnification of a financially sound 
corporation. The simplest approach is to 
insist that such protection be included in 
We, therefore, 
must insist that we be furnished competent, 
trustworthy information that is responsive 
to the risks we assume. One of the fallacies 
of this whole problem is the urgent insistence 
by mortagagees and others that no one is 
taking any risk because the loan will be paid 
off. We all hope that such will be the case 
and, happily, that has been pretty much 
true for the past twenty-five years, but many 
of us can remember a time when that was 
not the case at all. As title insurers, we have 
to remember not only the possibilities of 


the title-insurance package. 


loss which we have under our insurance 
contracts even in the case of healthy loans, 
but also that, if our mortgagee insured has 
to foreclose and buys in the property, the 
title policy that he holds automatically con- 
verts as of its date into an owner’s policy 
under which liability continues for an un- 
limited period. So it isn’t enough for the 
surveyors to say to the title insurer that, 
while our best efforts are labeled “A,” since 
your risk is only under a mortgage policy 
all that you need is quality labeled “D.” 

My company has long had and required 
a form of surveyor’s report as a supplement 
to a plat. The content of this form was 
adopted almost verbatim by other title in- 
surers and by the Federal Housing Adminis- 
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tration. Most, if not all, of you are familiar 
with this form and will recognize, as we do, 
that the instructions on the back thereof call 
for the optimum in a survey, to be strived 
for but not necessarily always attained. In 
many cases of loans on residential lots in de- 
veloped subdivisions, we will dispense with 
this supplementary certificate or report if 
This 


does not mean that we are evidencing a 


the plat itself is adequately certified. 


willingness to sacrifice quality, but rather 
that we are hopefully putting the same faith 
in the plat alone that we might normally 
put in the plat and the report together. 

sriefly, then, when we rely upon a plat 
of survey for the issuance of our policies 
without the exception to matters of survey, 
we expect: 

First of all, that the plat represents the 
results of the surveyor’s conscientious efforts 
in the field on the ground: 

Second, that the surveyor has located the 
property on the ground strictly in accord- 
ance with the record description when the 
description gives adequate points of ref- 
erence; 

Third, that, when the surveyor can follow 
lines of occupation only, such fact will be 
adequately reflected on the plat itself; 

Fourth, that in either event the plat will 
be tied in with some permanent monument, 
and if the property is shown on a recorded 
map of subdivision that fact will be recited 
and any easements shown by the plat of 
subdivision will be reflected; 

Fifth, that such plat will clearly evidence 
discrepancies between record title lines and 
lines of occupation, such as the fact that the 
property owner, by mistake or otherwise, has 
erected his own fence or planted his own 
hedge several feet inside his property line. 
If the condition is permitted to exist long 
enough, the adjoining owner may acquire 
title to the unoccupied area by adverse 
In 1953, the Supreme Court of 
Maryland said, in Tamburo v. Miller, 203 
Md. 329: 

“The modern trend and the better rule is 
that where the visible 


pe yssession 


have 
the period set forth in the 
statute of limitations, title will vest in the 


boundaries 
existed for 


adverse possession where there is evidence 
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of unequivocal acts of ownership. In this 
view it is immaterial that the holder sup- 
posed the visible boundary to be correct or, 
in other words, the fact that the possession 
was due to inadvertence, ignorance, or mis- 
take, is entirely immaterial.” 

In the Tamburo case, the adverse posses- 
sion was evidenced by fence enclosure and 
construction of a boathouse. But in Erwin 
v. Brown, decided by the same court a year 
later (204 Md. 136 


reached when the adverse claimant occupied 


the same result was 


up to a hedge placed by the adjoining owner 
inside his line; 

Sixth, that such plat will clearly evidence 
any encroachments, all visible easements of 
passage or for utilities, and any other mat- 
ters apparent from an inspection of the 
premises, including graveyards; 

Seventh, that the surveyor will give his 
customer and the title insurer the benefit of 
the knowledge that he has of adverse mat- 
ters affecting the property which may not 
be apparent on the ground. Our exposure 
with respect to buried pipelines not evi- 
denced of record, encroaching septic tank 
fields, and similar matters can be consider- 
ably minimized merely by the surveyor mak- 
ing known the off-the-record information 
that he might happen to have as to the 
particular property; and 

Finally, that the plat will clearly show the 
kind of buildings on the property and the 
set-back from the property lines of the near- 
est points thereof. With this information, 
the insurer can then determine whether it 
can comply with the requirements of mort- 
gagees, FHA, VA, FNMA, and others for 
insurance, with specific regard to compliance 
or noncompliance with applicable restric- 
tions. 

In conclusion, therefore, may I make a 
few suggestions that might tend to our mu- 
tual advantage: 

First, it would be most helpful to the 
layman, the mortgagee, and the title in- 
surer if there could be some standardization 
of terminology as used by your members in 
the description of your surveys, with publi- 
cation of the meanings of the adopted 
terms. We receive plats labeled “Plat of 
Survey,” “Loan Survey,” “Location Sur- 
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vey,” “House Location Survey,” “Boundary 
Survey,” and the like. Frankly, we do not 
know what kind of animal we have and we 
are afraid that there may be as many dif- 
ferent meanings as there are titles and in- 
dividuals using those titles; 

Second, that there be some standardiza- 
tion in the form and meaning of the certifi- 
cation appearing on a plat of a survey. 
Speaking for my company, we would be 
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delighted to work with you on this if we 
can be of assistance; and 

Third, that you continue without diminu- 
tion your efforts to increase the requirements 
for membership in your profession and to 
improve the training and qualifications of 
your members to the end of increasing pub- 
lic confidence in your work and increasing 
the value thereof to the public and to your- 


selves. 


Kentucky Invests in Maps for Its Future 


S. Geo- 
logical $10,- 
000,000 in Statewide coverage of topographic 
maps at the scale of 1:24,000, a project com- 
pleted in 1956 and totaling some 763 quadrangle 


The State of Kentucky with the U. 


Survey, cooperatively, invested 


maps covering 40,395 square miles and requir- 
ing about seven years to complete. 

Kentucky now plans a $12,000,000 coopera- 
tive program of geological mapping which will 
be based on the topographic maps upon which 
the geological scientists of the State of Ken- 
tucky and the U. S. Geolgical Survey will de- 
pict the geology of the Blue Grass State. 

Kentuc ky 
sources. 

Kentucky does not know the total wealth of 
its natural resources, but it is evident that Ken- 


plans to develop its natural re- 


tucky does know that such wealth over the years 
will be far greater than the cost of the surveys 
and maps necessary to develop the resources or 
even locate them. 

Kentucky has a fair idea of the worth of a 
map or survey. 

Kentucky is the only State of its size to be 
completely covered by modern topographic 
maps at the 1:24,000 scale. 

The Tennessee Valley, the natural watershed 
developed by the Tennessee Valley Authority 
whose seal reflects progress through resource de- 
velopment, is another vast area covered by 
modern topographic maps at a scale of 1:24,000 
and another case proving the value of topo- 
graphic maps. 

W.S. Drx 


“Engineering Outlook” 


Another publication has made its bow. Engi- 
neering Outlook, Vol. 1, No. 1, March, 1960, is 
the first issue of this new publication, which, per- 
haps, may be best described by quoting from 
“A Self-Introduction” on page one of the issue. 

“Engineering Outlook is a new publication 
of the Engineering College, and this is the first 
issue. It is published by the Office of Publica- 
tions of the Engineering Experiment Station, the 
branch of the College which administers the re- 
search programs. It will report on various facets 
of these programs, such as new research facilities 
and equipment; current inventions and discover- 
ies of widespread interest; and details about re- 
search which concern industry, nationa! defense, 
or the private individual. In addition, informa- 
tion about educational policies, techniques, and 
facilities that are of public interest will be re- 
ported. 


“Lastly, Engineering Outlook will describe 


current publications of the Engineering College. 
It will replace the publications “notification” 


which many of you have received in the past, 
and will now serve as the sole vehicle for such 
notification. 

“Enginecring Outlook will be published when 
there is enough news of interest to our readers 
to make up an issue, which should approximate 
one issue every four to six weeks. It will be sent 
without charge, on request, from the Engineer- 
ing Publications Office, 114 Civil Engineering 
Hall, University of Illinois, Urbana, Illinois.” 


Epitor’s Note.—Engineering Outlook will be 
received at the editorial office of SURVEYING AND 
MappIinc, will be scanned regularly, and, if any 
items of particular interest to readers of this 
Journal are noted, arrangements will be made to 
pass on the information. So please do not 
flood the publishers of this new sheet with re- 
quests for it just because it is free. We warn you 

there will probably be a relatively small amount 
of material published in the new paper which 
will directly concern the surveying and mapping 
field. 








At 6:00 p.m., Paris time, October 14, 1960, 
the world adopted a new international standard 
of length—a wavelength of light—replacing the 
meter bar which has served as the standard for 
over 70 years. The action was taken by the 11th 
General Conference on Weights and Measures, 
meeting in Paris at the time. 

The new definition of the meter as 1,650,- 
763.73 wavelengths of the orange-red line of 
krypton 86 will replace the platinum-iridium 
meter bar which has been kept at Paris as an 
international standard of length since 1889 un- 
der the Treaty of the Meter. 

While not of great concern to the man in the 
street, the action of the General Conference is 
of great importance to those engaged in pre- 
cision measurement in science and industry. 
For many years the world has relied on a ma- 
terial standard of length—the distance between 
two engraved lines on the International Meter 
Bar kept at Paris. Duplicates of the Interna- 
tional Standard were maintained in the stand- 
ards laboratories of other countries of the world. 
From time to time it was necessary to return 
these duplicates to Paris for recalibration, and 
occasionally discrepant results were obtained in 
these recalibrations. Also, there was doubt in 
the minds of some scientists regarding the sta- 
bility of the International Meter Bar. The new 
definition of the meter relates it to a constant 
of nature, the wavelength of a specified kind of 
light, which is believed to be immutable and 
can be reproduced with great accuracy in any 
well-equipped laboratory. Thus it is no longer 
necessary to return the national standards of 
length to Paris at periodic intervals in order to 
keep length measurements on a uniform basis 
throughout the world. Also it is possible to 
measure some dimensions more accurately in 
terms of the new definition than was possible 
before. The meter bars which have served as 
standards of length throughout the world for 
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over 70 years will not be discarded or placed in 
museums because of this decision. They will 
remain important because of the ease with 
which they can be used for certain types of 
measurement. 

The new definition of the meter will not ma- 
terially change the measurement of length nor 
in any way the relation between the English and 
metric units. Careful experiments performed 
at the National Bureau of Standards prior to the 
meeting of the Conference confirmed that the 
wavelength standard and the metal standard 
are in satisfactory agreement. The inch now 
becomes equal to 41,929.399 wavelengths of the 
krypton light. 

Similar measurements performed by the Na- 
tional Research Council in Canada are in sub- 
stantial agreement with the results obtained at 
the National Bureau of Standards. They all 
show that the distance from a point in New York 
to a point in Washington would be altered by 
less than three inches, as measured in terms of 
the old metal standard and the new wavelength 
standard. However, by adoption of the new 
definition, the standard of length which has been 
used by spectroscopists for the past 50 years is 
brought into agreement with that used in other 
branches of science, thus increasing the unifica- 
tion of systems of measurement throughout the 
scientific world. Although the conferees recog- 
nized that the new definition may have the effect 
of shortening the meter, the amount of shorten- 
ing will be less than 1/5000th part of the thick- 
ness of a thin dime. 

The Conference also confirmed the action of 
the International Committee on Weights and 
Measures in defining the second of time as 
1/31,556,925.9747 of the tropical year 1900 in- 
stead of 1/86,400 part of the mean solar day, 
and discussed the possibility of using atomic 
vibrations as standards for measuring time in- 
tervals. 


Photographic Copy of Plat of Original Survey 
Donated to East Liverpool Historical Society '' 


As a result of interest generated by the “Point 
of Beginning” Commemoration? at East Liver- 
pool, Ohio, September 30, 1960, Donald B. 
Clement, one of the speakers at the dedication 
ceremonies, has donated to the East Liverpool 


Historical Society a photographic copy of the 
plat of the original survey based on the “point 





of beginning” of the public land surveys in the 
United States. 


1 Based on information contained in the Oc- 
tober 12, 1960, issue of the East Liverpool Re- 
view, East Liverpool, Ohio. 

2 See SuRVEYING AND MaAppPinac, 


1960, Vol. XX, No. 4, pages 475-482. 
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Is Sea Level Falling 





or the Land Rising in S. E. Alaska? 


By REAR ADMIRAL CHARLES PIERCE 


ASSISTANT DIRECTOR, COAST AND GEODETIC SURVEY 


OUTHEAST ALASKA consists of a 

relatively narrow strip of mainland to- 
gether with a vast chain of adjacent islands, 
known as the Alexander Archipelago, which 
extend in a general northwest and south- 
east direction between latitudes 55° N and 
60° N. 
turesque with deep and narrow gorges; 
precipitous cliffs, steep mountains rising di- 


The topography is strikingly pic- 


rectly from the sea; and shores interspersed 
by numerous waterways and fiords. Through 
these inner channels runs the “Inside Pas- 
sage,” the sheltered route which extends 
from Puget Sound to Skagway. In the 
northern part of the region there are gla- 
ciers which are notable for their number 
and size. 

For some years we have recognized that 
changes have been taking place in this 
picturesque area. Evidence from observa- 
tions at our tide stations maintained at 
Skagway and Juneau together with reports 
of marked changes in the elevations of tidal 
bench marks in other parts of the area led to 
a decision by the Coast and Geodetic Sur- 
vey to initiate a special tidal survey in 1959 
to provide present day values of tidal datum 
planes. Because of the extensive area in- 
volved, the project was divided into two 
parts. Approximately half of the survey 
covering the general vicinity of Icy Strait- 
Lynn Canal, has been completed. The re- 
maining half, extending southward to the 
Frederick Sound area, will be undertaken 
during the 1960 season. 


PLACE NAMES 
Perhaps we might digress a little at this 
point to refresh our memories on the history 
of some of the place names in the area. 


Presented at the 20th Annual Meeting of the 
American Congress on Surveying and Mapping, 
Washington, D. C., March 21-23, 1960. 


Juneau: Two early prospectors named 
Juneau and Harris discovered gold in the 
vicinity in 1880, leading to the first Alaskan 
gold rush. There was early rivalry between 
the names Juneau and Harrisburg for the 
name of the camp, and U. S. Naval officers 
also called it Camp Rockwell in 1880 for 
Commander Charles H. Rockwell. A local 
election resulted in the choice of Juneau 
and a post office of that name was estab- 
lished in April 1881. Juneau was officially 
made the capital in 1900, but the territorial 
executive offices did not move there from 
Sitka until 1906. 

Taku Inlet & Taku Glacier: The native 
name for the glacier prevailed after it was 
named Schulze Glacier in 1883, for Paul 
Schulze, president of the Northwest Trading 
Company, and Foster Glacier in 1890 for 
Charles Foster, then Secretary of the Treas- 
ury. There are several other geographic 
features bearing the name Taku. 

Lynn Canal: Lynn Canal extends from 
the junction of Chatham Strait and Icy 
Strait for some 80 miles northerly to its head 
It was 
explored by Vancouver in 1794 and named 
for the place of his birth in England. 

Skagway: While still important as the 
terminus of the White Pass and Yukon 
Railway, and of a pipeline to Canadian ter- 


at Skagway, a deep narrow fiord. 


ritory, Skagway enjoyed its greatest impor- 
tance at the time of the Klondike gold rush. 
At its height the population of Skagway 
and nearby Dyea was from 10,000 to 20,000. 
Prior to the completion of the railway in 
July 1900, extreme hardships were encoun- 
tered and had to be overcome by all bound 
for the Klondike and Yukon gold fields. In 
1898 alone 25,000 persons are said to have 
crossed White Pass (2890 ft.) and Chilkoot 
Pass (3500 ft.). 

Skagway was variously spelled before the 
present form of the name became well estab- 





ul 
nh 


lished. The native word from which it was 
derived is said to mean “home of the north 
wind.” : 

Haines: This has always been the second 
important settlement on Lynn Canal. It 
was the site of an early Indian village, at 
which a trading post and Presbyterian mis- 
sion had been established by 1881. Post 
Office opened in 1884. It is connected by 
highway with the Alaska Highway at Haines 
Junction in Yukon Territory, Canada. 

Davidson Glacier: Located on the west 
shore of Lynn Canal opposite Seduction 
Point, this glacier was named in the late 
1860's for George Davidson who for more 
than 40 years was with the Coast and Geo- 
detic Survey and subsequently was promi- 
nent in scientific circles in California until 
his death in 1910. The highest elevation 
in the city of San Francisco is named Mt. 
Davidson in his honor. 

Cross Named by Sir Francis 
Drake on May 3, 1778, a day designated on 
his calendar as Holy Cross Day. In earlier 
years it was confused with Icy Strait, a 
name of Russian origin. 


Sound: 


Present usage is 
to apply Icy Strait to the eastward and 
Cross Sound to the westward. 





Ficure 1. 


Crillon Glacier located north of 
Cross Sound and west of Glacier Bay. 


Glacier Bay: General area explored by 
Vancouver in 1794 and also by early Rus- 
Named Glacier Bay in 1880 by Com- 
mander (later Rear Admiral) L. A. Beards- 
ley, USN. John Muir was there in 1879 
and 1880. Professor Harry Fielding Reid 
of Johns Hopkins made extensive explora- 
tions in 1890 and 1892 (his report published 


sians. 


SURVEYING AND MAPPING 


in Vol. IV of the National Geographic 
Magazine, 1892 pp. 19-84). The Geologi- 
cal Survey 16th Annual Report for 1896, 
Part I, pp. 415-461, also provides much in- 
formation about the glaciers in the bay as 
they existed up to a very severe earthquake 
in the adjacent Yakutat Bay area in 1899, 
Prior to that date the bay was frequently 
visited by excursion vessels but following 
the earthquake the bay was clogged by ice 
for many years. Glacier Bay National 
Monument, now containing almost 3600 
square miles, was first established in 1925. 
The Monument contains over 20 tremen- 
dous glaciers and many others almost 
equally impressive. They illustrate all stages 
from actively moving ice masses to those 
that are nearly stagnant and slowly dying. 

Muir Inlet @ Muir Glacier: Named for 
John Muir about 1880. The remarkable 
recession of Muir Glacier and the conse- 
quent lengthening of Muir Inlet is note- 
worthy. Between Muir’s first visit in 1879 
and Reid’s first visit in 1890 the glacier had 
receded more than 2 miles. Due to normal 
recession and the effects of the 1899 earth- 
quake, on the 1952 revision of nautical chart 
8306 the north end of the inlet is now some 
15 miles north of the southern end of the 
glacier as reported by Muir in 1879. The 
other major glaciers in the bay have all had 
some recession, and many of the smaller 
ones have disappeared. It is now possible 
to reach Grand Pacific Glacier through Tarr 
Inlet, a short distance inside Canada. 

It is interesting to note how the names 
of the geographic features in this extensive 
waterway of S. E. Alaska reflect the early 
explorations of many nations, e.g.: Port 
Alexander, Baranof Island, Cape Chivikof, 
Arguello Island, Boca de Quadra, Delgada 
Pt., Beauchamp Island, Gastineau Channel, 
La Perouse Glacier, Monte Carlo Island, 
Byron Bay, Dickens Pt., Pitt Island, Napier 
Pt., and of course the Indian names such as 
Chilkat Inlet, Hoonah, Metiakatla, and 
Skookum Chuck. 


TIDAL SURVEY 


The location and extent of the tidal proj- 
ect is shown in Figure 2. 
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Ficure 2.—Location of stations in special tidal survey 


During the 1959 operations 20 portable 
With 


one exception, stations were selected at 


tide-gage stations were established. 


places where tidal bench marks had been 
that 
changes in elevation could be determined. 


previously established so relative 


One new site for tide observations was se- 
lected on Composite Island in the north- 
west arm of Glacier Bay to provide addi- 
this 


The tide-gage structures var- 


tional information for active area in 


future years. 
ied considerably from place to place, being 
built to meet the conditions encountered 


The first ten gages were installed as rapidly 
Additional the 


ten were erected levels 


as possible. structures in 


second set of and 


run between bench from 

As 
soon as a 60-day series was completed, the 
Ob- 
servations commenced as soon as the tide 
The tide 
gages were serviced by both air and water 


marks as time 


tending the initial ten gages permitted. 


cage was shifted to a new tide well. 


staff was leveled to the marks. 


transportation, air travel being used as an 


expedient only when weather conditions 


were favorable. 











Ficure 3.—Tide station at Haines, Lynn Canal 


Gage is on top of pipe in foreground. 


Records from the stations were analyzed 
to determine the various tidal character- 
istics, mean values being obtained through 
simultaneous comparisons with results for 
the control tide station at Ketchikan. The 
primary objective, however, was the deriva- 
tion of data for use in computing changes 
in elevations. The datum derived for this 
purpose was half-tide level as the old eleva- 
tions were referred to that datum. Half- 
tide level, also called mean tide level, is a 
plane midway between mean high water 
and mean low water. Normally, the mean 
sea level datum is used but equally satis- 
factory results may be obtained through 


comparisons of half-tide levels. Based on 





Ficure 4. 


Taku Inlet. 


Tide gage installation, Greely Point, 
Guy wires and bracing hold float 
well in place. 
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data from our tide stations at Skagw ay and 
Juneau, which have been in operation for 
a period of 15 to 20 years, mean sea level 
is one-tenth of a foot above half-tide level 
and the two datums are subject to the same 
variations. A change in elevation between 
half-tide level of different tidal series in 
this area consequently is a measure of 
change in sea level. 


ed, 


‘ 
&- 


a 


Lore 
Fe 


riGUkE 5.—Taku Harbor tide gage installation. 
Wherever possible advantage was taken of exist- 


ing structures. 


RELATIVE CHANGES IN ELEVATION 

The changes in elevation that have taken 
place at the various stations are shown in 
Table 1. The figures in the column under 
Period show the respective years at each 
station during which determinations of half- 


tide level were obtained. There are in- 
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TABLE 1. 


CHANGES IN LAND ELEVATION EVIDENCED BY PLANE OF HALF-TIDE LEVEL. 


Place Period 
Lynn CANAL 


Skagway 1909-59 


Haines 1922-59 

Wm. Henry Bay 1922-59 
GiLaciER BAy 

Muir Inlet 1940-59 

Willoughby I. 1939-59 

Bartlett Cove 1938-59 


NortH INIAN Pass 
Inian Cove 1902-59 


Cross Sounpb-Icy STRAIT 


Lisianski Inlet 1917-59 
Elfin Cove 1938-59 
Hoonah 1923-59 
Swanson Harbor 1901-59 
Funter Bay 1922-59 
Auke Bay 1937-59 
Juneau 1911-59 
Annex Creek 1937-59 
Greely Point 1937-59 


stances where more striking changes would 
be indicated if results from earlier series 
were used. Due to the very short period of 
these earlier tide observations, however, the 
derivation of the datum plane was not con- 
sidered satisfactory. 

Selecting places where the period between 
the determination of half-tide level approxi- 
mates half a century, we obtain the follow- 
ing results: 


Change in Years 


(feet) 

SKAGWAY, 

at head of Lynn Canal 3 50 
JUNEAU, 

Gastineau Channel 2 +18 
SWANSON Harpor, 

Icy Strait 3 58 
INIAN Cove, 

North Inian Pass Vf, 57 


To obtain comparable values for the vari- 
ous stations in the project, where the period 


of years between datum determinations 


: Change Rate of Change 
Years : 
(feet) (feet/year ) 

50 2.94 + 0.06 
37 + 2.73 + 0.07 
37 + 2.74 + 0.07 
19 + 2.1 + 0.11 
20 + 1.75 + 0.09 
21 2.73 + 0.13 
57 4.33 + 0.08 
42 1.90 + 0.05 
21 1.34 + 0.06 
36 1.87 + 0.05 
58 + 3.25 + 0.06 
37 1.71 + 0.05 
22 1.39 0.06 
48 2.05 + 0.04 
22 + 1.02 + 0.05 
22 + 1.01 + 0.05 


varies considerably, we have computed the 
rate of change per year for each station. 
With this we find that fairly consistent rate- 
of-change values can be obtained for sepa- 
rate areas. The largest changes have oc- 
curred north of Icy Strait. Along the shores 
of Glacier Bay the tide records indicate an 
average change of about 0.11 foot per year. 
The effect of the large changes in Glacier 
Bay appears to extend to the Inian Islands 
where the records show a slightly diminished 
rate of about 0.08 foot per year. To the 
eastward, in Lynn Canal, the change has 
been at the average rate of about 0.07 foot 
per year. For the whole area north of Icy 
Strait we thus obtain an average change at 
Southward, 
along the shores of Cross Sound and Icy 


the rate of 0.09 foot per year. 


Strait and the waterways in the general 
vicinity of Juneau the indicated change is 
smaller, being of the order of 0.05 foot per 
year. 

As measured by the relation of half-tide 
level to bench marks, these changes would 
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appear to indicate that sea level has been 
falling. Such changes, however, are relative 
because in a particular area a change in 
elevation as referred to local sea level could 
represent an actual lowering of the sea or 
land uplift. Studies of sea level along the 
coasts of the United States and other coun- 
tries throughout the world provide evidence 
of a slow general rise in the level of the 
oceans during the past 50 years or more. 
It is our conclusion, therefore, that sea level 
could not be falling in the limited area un- 
der discussion while it is rising in the great 
oceanic basins. The movement in the Icy 
Strait-Lynn Canal area of Southeast Alaska, 
consequently, represents land emergence 
rather than falling sea level. ‘This land up- 
lift is attributed to the release of ice load by 
the melting of the numerous glaciers in the 
area. This hypothesis is supported by a re- 
port of IGY studies of glacial changes in 
Southeast Alaska in which Goldwait' brings 
out the fact that most of the glaciers have 
receded markedly for the last century. Also, 
investigations carried out in the Scandi- 


SURVEYING AND MAPPING 


navian countries have disclosed similar land 
uplift. 

The changes in bench mark elevations 
disclosed by the tidal survey are only part 
of the over-all picture for hydrography is 
also affected. Lieutenant Commander E, 
W. Richards, who was in charge of the tidal 
survey, also directed some special hydro. 
graphic investigations and reported that 
many critical depths in the area have 
shoaled about one-half to one fathom since 
the original survey. Rocks that were pre- 
viously charted as covered at all stages of 
the tide have in recent years been observed 
by local inhabitants as baring at low water. 
To the members of this Congress such ex- 
tensive land movement has special signif- 
cance for in it we see additional problems 
that must be taken into consideration in 
adequately surveying and mapping the ex- 
tensive areas of the new State of Alaska. 


1 Post-Wisconsin Glacial Changes in Southeast 
Alaska. Richard P. Goldwait. Bulletin of the 
Geological Society of America, V. 70, No. 12, 
Part 2. Abstracts and Index (July-December 
1959). 


Tribute Paid T.V.A. Surveyors and Mappers 
at Awarding of 25-Year Service Pins 


At the recognition dinner in Chattanooga, 
Tenn., on January 20, 1961, fifteen members of 
TVA’s Maps and Surveys Branch were pre- 
sented gold pins for 25 years of service. 

Addressing those assembled for the occasion, 
Brooks Hays, then a member of the TVA Board 
of Directors and more recently appointed by 
United States President Kennedy as Undersec- 
retary of State for Congressional Relations, said 
that the TVA, which has been called by Adlai 
Stevenson “a pilot project,” has “attracted the 
attention of the world.” 

The Maps and Surveys Branch of the TVA 
was lauded for its quarter of a century contri- 
bution to modern cartugraphy which has been 
a basic essential for the comprehensive intelli- 
gence so necessary for intelligent engineering in 
both peace and war. 

Those receiving the 25-year pins were:* W. 
Leon Arnold, George F. Beckert, J. Wesley 
Campbell, Russell S. Dittmer, Walter S. Dix, 


James H. Fletcher, Jones E. Hamilton, Benja- 
min O. Holmes, William S. Massa, William P 
Miles, Archie A. Miller, T. Grady Mullenix, 
Z. Alton Newby, George E. Schmidt, and Ken- 
neth P. White. 

The presentation was made by Paul Morris, 
Chief of the TVA’s Maps and Survey Branch. 

Other participating were Reed A. Elliot 
Chief Engineer, and Robert E. Frierson,? As- 
sistant Chief Engineer of TVA’s Water Control 
Planning. 

Robert V. Curtis presided over the event. 

* Those whose names are printed in italics are 
members of the ACSM. 

1 Author of “Value of Topographic Maps to 
the Tennessee Valley Authority Program.” See 
SURVEYING AND MappinG, January-March 1950, 
Vol. X, No. 1, page 3. 

* Former Chief of TVA’s Maps and Surveys 
Branch; former member of ACSM’s Publications 


Committee; and contributor to SuRVEYING AND 
MAPPING. 
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Augustine Herrman’s Map of 
Virginia and Maryland, 1673, 
Acquired by the Library of Congress* 


By WALTER W. RISTOW 


LIBRARY O 


O MATTER how rich and compre- 
N hensive may be its collections, it is a 
rare library which does not lack significant 
historical documents. and 
generations may sometimes pass before cer- 


Decades even 


High on 
the desiderata list of the Map Division, since 


tain elusive items are acquired. 


its establishment in 1897, has been Augus- 
tine Herrman’s rare map of Virginia and 
Maryland, published in 1673. Less than 
a century ago the Herrman map was vir- 
tually unknown in this country, even among 
scholars. Not until 1929 was an original 
copy of the map acquired by an American 
Library. 

Proudly reporting its accession by the 
John Carter Brown Library in that year, 
Dr. Lawrence Wroth described the Herr- 
man map as “of such rarity as to be almost 
the subject of legend.”* He further 
served that “with the notable exception of 
the fundamental John Smith Map of Vir- 
ginia of 1612, it is the most distinguished 
map of the early colonial period of English 
America.” 


ob- 


Such a noteworthy historic document, ob- 
viously, should be in the collections of the 
Library of Congress. It is with a real sense 
of satisfaction and gratitude, therefore, that 
we report the acquisition of this outstanding 
cartographic and historic treasure. 

Herrman’s map, which bears the lengthy 
title “Virginia and Maryland As it is Planted 
and Inhabited this year 1670 Surveyed and 
Exactly Drawn by the Only Labour & En- 
deavor of Augustin Herrman, Bohemiensis,” 


* Reprinted, with permission, from The Library 
of Congress Quartely Journal of Current Acquisi- 
tions, August, 1960. 

1JIn John Carter Brown Library, Annual Re- 
port, 1929-30. Providence, 1930. 
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extends along the Atlantic coast from Barne- 
gat, on the Jersey shore, southward beyond 
Cape Henry in Virginia. Portions of Caro- 
lina, New Jersey, and Pennsylvania, as well 
as Virginia, Maryland, and present Dela- 
ware are included within the map limits. 

The long-sought map acquired 
through the generosity of Arthur A. Hough- 
ton, Jr., of New York City, long a friend and 
benefactor of the Library of Congress, and 
with the much appreciated cooperation of 
the Bibliothéque Nationale of Paris. Some 
months ago members of the Map Division 
staff learned that France’s national library 
possessed two copies of the rare Herrman 
map. A letter promptly went off to the 
Bibliothéque’s Curator of Maps and Charts 
inquiring whether an exchange or purchase 
The 
Both copies, un- 
fortunately, were in special collections which 
could not be violated. 


was 


might be negotiated for one copy. 
reply was disappointing. 


Hope was revived several months later 
when the Bibliothéque Nationale reported 
finding in its collections a third copy of the 
Virginia and Maryland Map. Officials of 
that institution would, moreover, consider 
making this copy available to the Library of 
Congress on an exchange basis. 
further 


Following 
correspondence, agreement 
reached whereby the Library of Congress 
would purchase from a French dealer, at a 
specified price, a map desired by the Biblio- 
théque Nationale. The item, a 
fifteenth century manuscript chart of the 


was 


selected 


Mediterranean region, would be accepted in 
exchange for the Herrman map. 

But a new road block was now encount- 
ered. All the Library’s purchase funds for 
Would 
plans for acquiring the rare historic map for 
the nation’s library have to be abandoned? 


the year were already allocated. 
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Fortunately, the Library has a generous and 
public-spirited friend to whom it could turn 
in its hour of need. Mr. Houghton was ap- 
proached, and he readily offered to provide 
the funds for completing the transaction 
with the Bibliothéque Nationale. Thanks 
to his liberal gift, prompted by a longtime 
and acitve interest in enriching the collec- 
tions of the national library, one of the truly 
noteworthy maps of seventeenth century 
colonial America is now in the Library of 
Congress. Here it adds further luster and 
distinction to the Map Division’s storehouse 
of cartographic and historic rarities and is 
available for examination and study by the 
nation’s scholars. 

Augustine Herrman, author of the map of 
Virginia and Maryland, is one of the most 
lusty and colorful personalities of seven- 
teenth century colonial America. In addi- 
tion to surveying and mapping, he was 
occupied, at various times, in industry, engi- 
neering, fur trading, privateering, land 
speculation, commercial enterprises, slave 
trading, public administration, diplomacy, 
law, finance, and farming. 

Concerning Herrman’s early years in his 
native Europe, we have only meager infor- 
mation. He was born in Prague, Bohemia, 
probably in 1605, of well-situated parents. 
Augustine seemingly had his early educa- 
tion in Prague where he studied geology, 
surveying, languages, and classical literature. 
The elder Herrman was a follower of the 
pioneer Protestant Reformer Jan Hus, and 
with the return to power of the anti-Hussite 
forces, the Herrman family fled Bohemia, 
about 1618. They went first to Germany, 
then settled in Amsterdam, where Augustine 
probably continued his studies. 

Some accounts indicate that young Herr- 
man spent several years in the army, serving 
under the Protestant Gustavus 
Adolphus, around 1628. If this is true, he 
may have acquired engineering and survey- 


hero, 


ing experience while in military service. 

By the third decade of the seventeenth 
century, Amsterdam had become a leading 
center of commerce and trade. Almost 
daily, ships entered the port with cargo from 
remote and fascinating parts of the world. 
The large trading companies sought bright 
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young men to serve as their foreign agents, 
and Herrman was among those engaged by 
the Dutch West India Company. 

When the young adventurer first went to 
America we do not know. There is record 
of his presence at the site of Philadelphia in 
1633 when those lands were purchased from 
the Indians. During the next ten or twelve 
years Herrman undoubtedly carried on trad- 
ing activities in various parts of the West 
Indies and the North American colonies. 
In later years, he was to boast of having 
been the “‘beginner of the tobacco trade in 
Virginia.” 

By 1644, and perhaps earlier, Herrman 
vas an agent in New Amsterdam for the 
Dutch trading firm of Peter Gabry and Sons. 
Shortly after, he established his own trading 
company, and also engaged in farming, fur 
trading, and land speculation. Herrman, 
by the middle fifties, was one of the leading 
merchants and citizens of New Amsterdam, 
and a close, though not always friendly, 
associate of Governor Peter Stuyvesant. The 
latter, however, found it expedient to utilize 
Herrman’s talents and experience on several 
missions involving relations and differences 
with neighboring colonies. One such assign- 
ment resulted in the map of Virginia and 
Maryland. 

In 1655 the Dutch in America extended 
their possessions to the south, by taking over 
the Swedish settlement on Delaware Bay. 
This accession of territory, however, opened 
up new problems, for it placed the Dutch 
in contact with the British lands of Lord 
Baltimore. Because of the vague and un- 
certain limits of the original grants it was 
inevitable that jurisdictional 
would develop. 

Governor Josiah Fendall of Maryland, 
noting the increasing Dutch colonization on 
the Delaware, dispatched a military expedi- 
tion, in 1659, to inform the settlers that they 
were encroaching upon British territory. 
This in turn incensed the Dutch Governor 
Peter Stuyvesant, who appointed as special 
ambassadors, Augustine Herrman and Re- 
solved Waldron, to discuss the matter with 
the Maryland Governor. Herrman ably 
presented the Dutch claims, but no definite 
agreement was reached regarding the dis- 


differences 
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puted territory. The report on the confer- 
ence was carried back to New Amsterdam 
by Waldron, while Herrman repaired to 
Virginia to spend the winter with relatives 
and to negotiate trade treaties between that 
colony and New Netherlands. 

Herrman’s travels through Maryland, for 
the meeting with Governor Fendall, and his 
experiences at the conference, impressed 
upon him the need for a good map of the 
region. Consequently, in October 1659, he 
wrote Governor Stuyvesant: “But first of 
all, the South River (Delaware) and the 
Virginias, with the lands and kills between 
both, ought to be laid down on an exact 
scale as to longitude and latitude, in a per- 
fect map, that the extent of country on both 
sides may be correctly seen, and the work 
afterwards proceeded with, for some maps 
which the English have here are utterly im- 
perfect and prejudicial to us. The soonet 
this is done the better, before Baltamoor 
whispers in the ears of the States of Eng- 
land, and thus make the matter much more 
difficult.” 

Herrman obviously enjoyed his winter in 
Virginia and Maryland, and decided to 
settle permanently in this region. Whether 
or not Stuyvesant’s lack of interest in the 
proposal to make a map had any influence 
on his decision we do not know. Among 
other factors, he may also have foreseen the 
end of Dutch rule in New Amsterdam and 
decided to cast his lot with the British. Un- 
doubtedly, too, he was impressed with the 
beauty of Maryland and of its great ex- 
panses of unsettled land, and fancied the 
more gracious social life in the southern 
colonies. 

Whatever his reasons, some time in late 
1659 Herrman made application to become 
a “denizen,” of the territory of Maryland, 
in order to be able to hold property. On 
January 14, 1660, the denizenation order 
was signed by Lord Baltimore. Prior to this 
date Herrman had approached the Mary- 
land proprietary with reference to mapping 
the territory, and apparently had even dis- 
played a preliminary manuscript map to 

? Maryland Archives, Vol. 3, (Proceedings of 
Council), p. 398. 
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Baltimore. The act, conferring denizen, or 
resident, rights on Herrman states that inas- 
much as the latter “for our satisfaction and 
the bennefitt of trade hath drawne a Mapp 
of all the Rivers Creekes and Harbours 
thereunto belonging know yee that Wee 
willing to give due encouradgement to men 
of his profession hereby Declare him 
the said Augustine Herman to be a free 
Denizen of this our Province of Maryland.’’* 

In August 1661 Herrman received from 
Lord Baltimore the first of several extensive 
grants of land, which subsequently totaled 
between twenty and twenty-five thousand 
acres. Bolemia Manor, named for Herr- 
man’s native land, and where he established 
his manorial residence, included some 6,000 
acres, located on both sides of the Elk River, 
in present Cecil County. It was first sur- 
veyed in August 1661 and granted to Herr- 
man, by patent of June 19, 1662, “for mak- 
ing the Mapp of this province.” 

Sometime in 1661 or 1662 Herrman trans- 
ferred his family and servants from New 
Amsterdam to Bohemia Manor. He and 
his wife, the former Janneken Verlett of 
New Amsterdam, whom he married in 1651, 
had two sons and three daughters. Jan- 
neken apparently died shortly after the 
family moved to Maryland, for only the 
names of Herrman and his five children ap- 
pear on the “Acte of Naturalization” papers 
which were submitted in 1663.° 

Herrman conducted surveys and worked 
on his map for more than a decade, from 
1659 to 1670. 
made on his embassy journey in 1659, and 


Preliminary surveys were 


during that winter he undoubtedly did some 
mapping in Virginia. The map shows the 
ereatest detail along the borders of Chesa- 
peake Bay, and Herrman probably person- 
ally explored and surveyed this area. In 
addition to his own explorations, he un- 
doubtedly consulted various printed and 
manuscript maps, including that prepared 
by Captain John Smith in 1612. 


Ibid. v. 1, p. 398-399. 

4 Owings, Donnell M., Private manors: an 
edited list. In Maryland Historical Magazine, 
v. 33, Dec. 1938, p. 332. 

5 Maryland Archives, v. 1, p. 462. 
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The decade between 1660 and 1670 was 
a busy one for Herrman, and surveying had 
often to be halted for other pressing tasks. 
There was a manor house and buildings to 
be constructed, land to be cleared, and new 
settlers located. For the first several years 
of the period Herrman still maintained in- 
terests and property in New Amsterdam, 
and also carried on some trading activities 
there as well as in Maryland. The death 
of Herrman’s wife and his remarriage in 
1666, also delayed completion of the map. 
Moreover, he was not long resident in his 
new home before he was heavily involved 
in administrative and magisterial responsi- 
bilities. 

Consequently, it was 1670 before surveys 
were completed, and during the next sev- 
eral years Herrman was occupied in plotting, 
The 
finished manuscript was sent to London, 
where it was engraved, in 1673, by William 
Faithorne. It is suggested by some authori- 


drafting, and ornamenting the map. 


ties that the engraver may have been recom- 
mended by Herrman’s fellow Bohemian, 
and probable boyhood companion, the artist 
Wenceslaus Hollar. The latter, it is noted, 
resided in the same London house as Fait- 
horne some years earlier. Hermann was 
not pleased with the engraved map and is 
said to have remarked that it “was slobbered 
over by the engraver Faithorne defiling the 
prints by many errors.” 

Although no publisher’s name appears on 
the map, it was published and sold by John 
Seller, well-known London map printer of 
the period. A notice in the London Gazette 
for 1674 (no. 873) states that “there is now 
Extant a new Map of Virginia and Mary- 
land in four Sheets, describing the Coun- 
tries, and the scituation of the Plantations 
in the said Countreys, with the Rivers, 
Creeks, Bayes, Roads and Harbors on the 
Sea-Coasts. Published by His Majesties 
especial Licence, and are sold by John 
Seller, Hydrographer to the King.’’® On the 
John Carter Brown Library copy of the 


Herrman map, (the only other known copy 


® Quoted in P. Lee Phillips’, The rare Map of 
Virginia and Maryland by Augustine Herrman, 
1911, p. 9. 
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in this country) there is a pasted slip which 
bears the imprint: “Sold by John Seller, 
Hydrographer to the King at his shop in 
Exchange ally in Cornhill, London.” 

The map of Virginia and Maryland is on 
four sheets which, if joined, measure 31 x 
37% inches. The two top sheets are 15% 
by 185¢ inches, while the bottom sheets 
measure 155g by 185¢ inches. The Herr 
man map, like that prepared by John Smith 
in 1612, is oriented with the west at the top. 
Chesapeake Bay, with its numerous embay- 
ments and tributary streams, occupies the 
central portion of the map. Settlements, 
plantations, and Indian villages are named 
along the shores, and soundings are given 
for many of the bays and harbors. On the 
northwestern (i.e. top right) sheet hills and 
mountains are indicated by pictorial hill 
symbols and hachuring. 

Notwithstanding Herrman’s personal dis- 
appointment with Faithorne’s craftsman- 
ship, the map is an outstanding example of 
seventeenth century drafting and engraving. 
The lengthy title and inscription are set in 
an ornate plate on the lower left sheet. The 
bottom of the plate is a pedestal flanked on 
either side by an acanthus, and faced with 
the legend or list of symbols used on the 
map. Standing on the pedestal, with the 
title inscription between them, are figures 
of an Indian boy and girl. An ornamental 
shield, surmounted by a Neptune head, and 
trailing clusters of leaves and fruit, decorates 
the top of the plate. 

Other embellishments include the British 
royal arms, the shield of Lord Baltimore, a 
mariner’s compass, a mason’s compass, an 
Indian canoe, several sailing vessels, and a 
bust of Herrman. The latter, very likely a 
self-portrait, is set in an oval frame within 
which is lettered “Augustine Herrman Bo- 
hemian.” It is interesting to note that two 
different spellings of both the cartographer’s 
surname and given name are found on the 
map. There are actually some dozen or 
more variations of Herrman’s name in dif- 
ferent documents and reports. The form 
“Herrman” is most commonly accepted to- 
day. 

Herrman apparently did not survey the 
area comprising the western part of the 
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Augustine Herrman’s Map of Virginia and Maryland, 1673 











The four sheets of the original were 


joined, for purposes of this reproduc tion, to form a contiguous map. 


map. Printed descriptions give information 


some of it legendary) about these regions 
and also serve to fill in the blank portions 
of the map. Thus, on the southwest sheet 
we are informed that “The Land between 
James River and Roanoke River is for the 
most parts Low Suncken Swampy Land not 
well passable but with great dificulty. And 
therein harbours Tygers Bears and other 
Devouringe Creatures.” 

Although the 1673 map was apparently 
Herrman’s only cartographic work, he is 
credited with having drawn the earliest view 
of New Amsterdam. This first appeared on 
Nicholas Van Visscher’s map of New Neth- 
erland (1650), 
Adriaen Van der Donck’s “Description of 
the New Netherlands.” 
ographers believe it likely that he may have 


and later (1655) illustrated 


Some Herrman bi- 


helped Visscher in preparing the above 
named map. 

The that of 
John Smith (1612) as one of the major car- 


Herrman map ranks with 
tographic publications of seventeenth cen- 
that, 


‘when compared with its predecessors Herr- 


tury America. Mathews has noted 
man’s map shows a marked increase in de- 
tail and evidence of much greater time and 
labor spent in its preparation. Compared 
with the Smith 
Herrman was a more skillful draftsman and 


map it shows that while 
a better surveyor, he did not possess the 
geographic sense shown by Smith.” 
Mathews believed that the “influence of 
Herrman on later works seems to have been 
about equal to that of Smith, since in the 
7 Mathews, E. B. Maps and map-makers of 
Maryland, Baltimore, 1898, p. 385-386. 
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minds of the prominent map and atlas pub- 
lishers of the last of the seventeenth and the 
first of the eighteenth centuries, these two 
men stand as the chief authorities for the 
cartographic representation of the territory 
on each side of the Chesapeake Bay.”’* 
The map of Virginia and Maryland was 
copied and adapted by map makers for 
more than a century after its publication. 
It was especially important in helping to 
solve the boundary differences between 
Maryland, Virginia, and Pennsylvania. “In- 
deed,” says Wroth, “the usefulness of the 
map has been extraordinary from the earli- 
est days, for in the ninety years of Privy 
Council and Chancery proceedings that re- 
sulted in the running of the Mason and 
Dixon line between Maryland and Pennsyl- 
vania in 1763, the Herrman map was always 
looked upon as an important exhibit be- 
tween the Baltimores and the Penns. 
Wroth notes that “it is an ironical reflection 
that, in spite of Lord Baltimore’s pleasure 
and satisfaction in this delineation of his 
province, the Herrman map should have 
been used successfully against the interests 
of his colony, and of the State of Maryland, 
in every boundary dispute from the day of 
its construction to the present generation.”’'” 


y 


8 Ibid. p. 386. 


® Wroth, Lawrence C. In John Carter Brown 
Library, Annual Report, 1929~—30. 
1930. p. 10. 


Providence, 


Philippine Bureau 
Photogrammetry 


On June 20, 1958, the Bureau of Lands of 
the Philippines inaugurated its first cadastral 
survey by photogrammetry covering four mu- 
nicipalities in the central part of Bulacan prov- 
ince. The monumenting of lot corners and 
photography have recently been accomplished. 
The work is now in the processing and compu- 
tation stage. Meanwhile, the aerial survey has 
been extended this year to other municipalities 
in the province not previously covered by 
ground survey methods. 

It is expected by the Bureau that the un- 
surveyed portion of the country can be air- 
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The Library of Congress acquisition in- 
creases to five the number of known copies 
of Augustine Herrman’s map. In addition 
to that in the John Carter Brown Library, 
there are three copies in Europe, one in the 
British Museum, and two in the Biblio- 
théque Nationale of Paris. In the latter 
library one copy is in the collection of d’An- 
ville, and the other in the collection of the 
Service Hydrographique de la Marine. 

Through the years a number of facsimiles 
and reproductions have been made of the 
map. P. Lee Phillips, first Chief of the 
Map Division, published a monograph, in 
1911, entitled “The rare map of Virginia 
and Maryland by Augustine Herrman, a 
bibliographical account with facsimile re- 
production from the copy in the British 
Museum,” Washington, Lowdermilk. Still 
available is a facsimile, published in 1941, 
by the John Carter Brown Library, Provi- 
dence, Rhode Island, of the copy in its col- 
lections. 

The Map Division copy is in an excellent 
state of preservation. Each of the four 
sheets had been folded in half, apparently 
for some time, and there are several worm 
holes along the folds. For permanent pres- 
ervation the map has been laminated, with 
cloth backing, retaining the four sheet for- 
mat. 


10 Thid., p. 13. 


of Lands Adopts 
for Lot Surveys 


surveyed within 15 years. Presently the Bureau 
of Lands has set up #*272,000 worth of photo- 
grammetric equipment, and it has rented IBM 
machines for processing and computation pur- 
poses. The Lands Office uses a microfilming 
machine which can record 400,000 plans and 
survey records a day. Assistant Director 
Nicanor G. Jorge, who is in charge of the proj- 
ect, said that photogrammetric methods will 
reduce. considerably the man-hours and _ costs 
normally incurred by ground methods. 
—Norserto S. VILA 
Secretary, PSGE 
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The Professional Status of Land Surveyors 


By CURTIS M. BROWN* 


T THE present time the professional 
A status of the land surveyor is the sub- 
ject of national discussion. Within the next 
few years the surveyor will be in one of two 
positions. First, he can have subprofessional 
standing with low educational requirements 
and minor areas of practice, or, second, he 
can bring himself up to the standards of the 
better professions and assert himself in a 
larger area of practice. The surveyor cannot 
afford to stand still. The engineers, land 
planners and the like are advancing their 
stature at a rapid pace and if they pass the 
surveyor too far they will supplant him. 

All of you are no doubt acquainted with 
the fact that the original unadopted report 
of the American Society of Civil Engineers 
task committee excluded surveying as a part 
of civil engineering. The later report, as 
included land 
branch of civil engineering, 


adopted, surveying as a 
At the recent 
American Congress on Surveying and Map- 
ping meeting the ASCE task committee’s 
report, with some modifications to better suit 
the land surveyor, was adopted by the 
ACSM status committee. 

At the same time the status committee was 
having its problems resolved, the National 
Council of State Boards of Engineering Ex- 
aminer’s special committee was meeting to 
consider a model law (including educational 


requirements) for surveyors. This meeting 


* Curtis M. Brown is Second Vice Chairman, 
Property Surveys Division, ACSM; Chairman, 
Legislative Committee, Property Surveys Division, 
ACSM; a member of the committee of the Amer- 
ican Society of Civil Engineers charged with the 
implementation of its Committee’s report 
on “The Status of Surveying and Mapping in the 
United States’; author of “Boundary Control 
and Legal Principles”; and a member of the firm 
of Daniels, Brown and Hall, surveyors and engi- 
neers, in San Diego, California. The opinions 
reflected in this talk, which was given at the Min- 
nesota Land Surveyors Association annual mecet- 
ing in April 1960 are his own and do not neces- 
sarily reflect the official position of the American 
Congress on Surveying and Mapping. EpiTror 


Task 


was called to coincide with the ACSM meet- 
ing so that the two groups could merge 
ideas. The talks did bring about a unification 
of many thoughts. 

Before pointing out what areas of agree- 
ment were achieved at this meeting, a gen- 
eral discussion of the present status of the 
land surveyor is advisable. 


Attaining Professional Stature. 


Professional stature cannot be attained by 
self proclamation. The lazy say, give me the 
prize without the training, the wages without 
work, the reward without the quest, heaven 
without probation, a profession’s prestige 
without a profession’s skill. If the land sur- 
veyor is to have professional standing, that 
standing must be earned—and bestowed 
upon him by others. 

You and I know and believe that land 
surveying is a profession. But whether it is 
a profession or not is not our privilege to 
proclaim; others are the judges. The opin- 
ion of learned men and the opinion of the 
public is the proof. 

Fortunately for the world, professional 
stature is something that must be earned, not 
merely claimed. If it were otherwise, every- 
one would soon lay claim to a higher stand- 
ing, whether qualified or not. Many do at- 


The A.F.L. 


dozer operators and the 


tempt to filtch good names. 
engine operator 
like) inflate their ego by calling themselves 
This of 


proves to them that they are engineers, 


“operating engineers”. course 
hence, it is their right to organize all sur- 
veyors as a part of the operating engineers 
union. The boy who carries the stake bag, 
coats, lunches and water is certain of his im- 
portant position in society if he is called an 
engineering aid rather than a flunky 3rd 
erade, 
proof that a person has the right to the 
name. 


Mere claiming a good name is not 


A person’s actions, behavior, and 
conduct are far more potent proof. 

The proof of what we are is not what we 
claim to be. The proof is what others know 








64 
us to be. We might well ask ourselves, 
what, on the average, do others think of us? 
The professions that you and I and most 
everyone recognize and acclaim as profes- 
sions, i.e., the doctors, attorneys, and clergy, 
need not use the title professional doctor, 
professional attorney, or professional clergy ; 
everyone considers them professional. The 
title was bestowed upon them because of 
their ethics, behavior, and standing in the 
community. If the land surveyors wish to 
acquire and maintain a professional reputa- 
tion, they must earn that right by the aver- 
age standing of the majority of all land sur- 
veyors. 


Definition of a Profession. 


I have no intention of trying to pinpoint 
a definition of what constitutes a profession ; 
even the experts have varied opinions. To 
make matters worse, there are two defini- 
tions—one broad and one restricted. Quo- 
tations from a few cases at law will help us 
understand the meaning. 

From State v. Cohn (184 LA 53) is 
quoted, “Very generally the term ‘profession’ 
is employed as referring to a calling in which 
one professes to have acquired some special 
knowledge, used by way of instructing, guid- 
ing, or advising others or of serving them in 
some art. Formerly theology, law and med- 
icine were specifically known as ‘the pro- 
fessions,’ but, as the applications of science 
and learning are extended to other depart- 
ments of affairs, other vocations also re- 
ceived the name. The word ‘profession’ is 
a practical dealing with affairs as distin- 
guished from mere study or investigation; 
and an application of such knowledge for 
others as a vocation, as distinguished from 
the pursuits for its own purposes.” 

While research in science is certainly a 
learned occupation requiring special knowl- 
edge, it certainly is not a profession. A pro- 
fession deals with the affairs of others; it aids 
others; it does not merely seek knowledge 
for the sake of gaining knowledge. 

From 107 S.W. 555 is quoted, “The word 
‘profession’ in its larger meaning, means oc- 
cupation, that is, if not industrial, mechan- 
ical, agricultural, or the like, to whatever one 
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devotes one self; the business which one 
professes to understand and follow. Ina 
restricted sense it only applies to the learned 
professions.” 

One last quotation is from Stiner v. Yelle 
(174 Wash 402) and it apparently refers to 
the higher type of profession. “A ‘Profession’ 
is not a money-getting business. It has no 
element of commercialism in it. True, the 
professional man seeks to live by what he 
earns, but his main purpose and desire is to 
be of service to those who seek his aid and to 
the community of which he is a necessary 
part. In some instances, where the recipient 
is able to respond, seemingly large fees may 
be paid, but to others unable to pay ade- 
quately, or at all, the professional service is 
usually cheerfully rendered.” 

From this, it is obvious that in a broad 
sense “profession” includes many fields such 
as college professors, engineers, professional 
boxers, and surveyors, all with varying de- 
grees of qualifications. In a narrow sense 
there are only three professions, the learned 
professions of theology, law, and medicine. 

Land surveying to me is a profession; my 
only question is one of classification of stand- 
ing. I am not so naive as to believe that we, 
at the present time and in the opinion of 
others, are anywhere near equal in stature 
with the three learned professions, but I do 
believe that by sustained effort we can 
achieve a standing comparable to the learned 
professions. 


Aitributes of a Profession. 


Most surveyors have sufficient ego to want 
to measure up to the three learned profes- 
sions rather than to measure down to those 
of doubtful standing whose only claim to 
fame may be by self proclamation. If the 
surveyor is to compare with the learned pro- 
fessions, he must approach the attributes of 
those professions and some of those attri- 
butes are: 

1. Superior education in a field of knowl- 
edge. 

2. Service to the public. 

3. The possibility of gaining highest emi- 
nence without necessarily earning much 
money. 
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4. Providing services to those unable to 

ay. 

5. Independent judgement and liability as 
a result of that judgement. 

6. Ethics. 

7. If fees are charged those able to to pay, 
fees are dependent upon knowledge rather 
than labor or product. 

Without question, superior education in a 
field of knowledge is an essential feature of 
a profession, and there is little question but 
what a good professional land surveyor 
should have superior knowledge in a spe- 
cialized field. Some individual land sur- 
veyors, by self effort or by formal training in 
colleges, are well educated, but, as compared 
to the learned professions, are surveyors re- 
quired to have an equivalent amount of 
knowledge? How many licensed practicing 
surveyors have the benefit of a college de- 
gree as compared to the doctors, attorneys, 
and clergy? Proof of the simplicity of ow 
knowledge requirements can be had by look- 
ing at the past surveyor examinations ad- 
ministered in many States. 
States no 


In a number of 
registration or examination is 
needed; in others the examination is so 
simplified that even the flunky, 3rd grade, 
could make a good showing. No wonder 
many look askance at our profession. The 
standing of all surveyors as a professional 
group will suffer unless we as a whole raise 
our requirements. Experience is never a 
complete substitute for education. It aug- 
ments education, but can never supplant 
education. Education, of course, can be 
attained either formally at college or self 
taught at home. Whichever way it may be 
gained, there is no reason for allowing a 
professional surveyor to be registered with- 
out having superior knowledge. Without 
superior knowledge, we have an inferior 
profession. 

Man’s knowledge in itself does not make 
a profession; man must use knowledge to 
aid, assist, teach, or benefit others. Appli- 
cation of knowledge to the affairs of others 
is an essential part of the definition of a 
profession. 

The process of acquiring knowledge and 
the process of application of knowledge are 
distinctly different. 


Parrots can memorize 


a vocabulary of sorts, but who has ever ob- 
served a parrot with the ability to tell an- 
other of his needs? The knowledge and ex- 
perience of a professional man combined 
with his ability to reason and arrive at a 
solution to a problem is why others seek his 
advice. The success or failure of each of us 
is, in a measure, due to our reasoning abil- 
ity. 

In the learned professions the professional 
man has a call of duty beyond that of a fee. 
The doctors are obligated to serve the sick 
regardless of ability to pay; the clergy do not 
turn away those in trouble; the attorneys 
defend the criminal. However, it is noted 
that the doctors and attorneys do charge a 
fee and those able to pay, must pay. This is 
as it ought to be. 

The land surveyor does not display this 
type of obligation. It is doubtful if many 
surveyors would willingly serve those incap- 
able of paying the required fee. Land sur- 
veying is not an urgent necessity; if it is not 
done today, it can be done tomorrow. If a 
person cannot pay today, his survey can wait 
until tomorrow. Attorneys more or less 
adopt this attitude for services in connection 
with business matters. 

The surveyor does have moral obligations 
to the public and among them is the duty to 
never subtract from the rights of adjoiners. 
Every boundary survey for a client estab- 
lishes the boundary of an adjoiner. One of 
the reasons for giving surveyors the exclusive 
privilege of marking boundaries is to prevent 
the unskilled from monumenting lines that 
encroach on the bona fide rights of others. 
As an obligation to the public the surveyor 
should not, in any way, assist a client in 
acquiring rights to land that are not his to 
enjoy. 

Any surveyor can attain eminence without 
necessarily earning much money. In your 
own area, what do other surveyors and the 
public think of you? 
ethical? Do they seek you out for advice? 
Have you contributed anything to the sur- 
veying profession, or do you just sit back and 
let others advance the profession? 


Do they consider you 


Is earn- 
ing a dollar by any means more important 
than maintaining a principle? Will you sell 
your signature? Do you aid others in evad- 
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ing the licensing act? Do you degrade your 
fellow land surveyors? Have you actively 
pushed the cause of all surveyors or do you 
selfishly only look out for yourself? Are you 
active in your professional society? Have 
you had articles published in a professional 
surveyors magazine? Do you serve on com- 
mittees? Or do you just sit back on your 
prerogatives? One of the first duties of a 
professional man is to advance his profes- 
These questions serve to evaluate 
yourself. It is only by the concerted effort 
of all, that we as a group will advance to an 
unquestioned professional stature. In every 
community we find those that are substand- 
ard and those that have attained eminence. 
Which are you? 

Attorneys and doctors charge a fee which 
is not dependent upon the physical labor or 
Personal knowledge gained 


sion. 


force applied. 
through education and experience creates 
the demand for the service rather than the 
size of the muscle on the arm. Contracting 
is for businessmen actively competing on the 
basis of the lowest cost or the lowest bid. 
The moment services are based upon the 
lowest price, a profession has reduced itself 
to a business, Service based upon superior 
knowledge is the foundation of the fee of a 
professional. Are you a member of a pro- 
Many 
individuals in the matter of fees have at- 
From the 
complaints I have heard in various meet- 


fession, or are you a businessman? 
tained professional standing. 


ings, I can only assume that, as a group, on 
the average, surveyors have not attained pro- 
fessional stature in their methods of charg- 
ing fees. 

Money, in itself, does not enter into the 
definition of a profession, but it does have a 
profound influence on what others think of 
a profession. Members of a group that show 
by their outward appearances that they are 
not successful in handling their own finan- 
cial affairs, can hardly instill confidence in 
the public. A person who uses antiquated 
equipment and the back room of his house 
as an office is not likely to contribute to 
Success breeds suc- 
count. 


professional standing. 


cess. Outward appearances do 


They are a part of the overall picture. 
Ethics is that branch of moral science 
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which treats of the duties which a member 
of a profession owes to the public, to his 
professional brethren, and to his client. 
Without ethics land surveying can never be 
a profession. p 

Everyone is familiar with the fact that an 
individual may strictly observe the laws of 
the land and yet be an undesirable citizen 
and a poor neighbor. Lord Moulton in an 
article in the Atlantic Monthly (134 Atlan- 
tic Monthly 1, 13, 1924) stated, “The real 
greatness of a nation, its true civilization, is 
measured by the extent of Obedience to the 
Unenforceable”. Ethics are often unen- 
forceable. True professional stature arises 
from obedience to the unenforceable. 

Advocating observances of ethics is not 
sufficient ; the surveyor’s personal example is 
far more important. It is not sufficient that 
the surveyor alone feels that he has honesty 
and integrity; the public, clients, and fellow 
practitioners must also believe so. The 
proof of observance of ethics lies in the opin- 
ions of others. 

If we as surveyors are to maintain a re- 
spected position as professionals in the com- 
munity, we must look beyond the club of the 
law to ethical standards which prohibit the 
doing of that which the law does not forbid. 


What Others Think of Us. 


What is the present professional status of 
a particular surveyor or all land surveyors 
can only be answered by examining what 
others think of us, And what others think 
of us varies considerably depending upon 
which group or individual you ask. The 
opinion of the courts is distinctly at contrast 
with the educators. The layman’s opinion is 
different from that of a non-surveyor engi- 
neer. 

Courts, in response to liability litigation, 
have taken a positive stand on the status of 
all land surveyors. In the eyes of the law 
the land surveyor is treated with profes- 
sional respect; he has all the liability ac- 
corded a professional man. While from the 
viewpoint of the pocketbook, this privilege 
of liability does have disadvantages, it is 
proof, in a backhanded way, that the land 
surveyor is above the technician level. 

The word privilege of liability was used 
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advisedly. Human nature, being what it is, 
always offers a temptation to meet competi- 
tion by doing a poorer job for less money. 
But professional liability is independent of 
the fee. A person agreeing to do a poorer 
job for less money carries identical liability 
to that of a person doing a better job for 
more money. This is as it ought to be. 

Since we as surveyors are liable, one of the 
greatest deterrents to substandard work is 
this liability. While liability to the individ- 
ual may be considered a disadvantage, it is 
an advantage to a professon as a whole. 
Without liability, I fear that those willing to 
do poorer work for less money would soon 
ruin the professional standing of all land 
surveyors. And so I say, professional liabil- 
ity is a privilege tending to prove the land 
surveyor’s professional standing. 

The ccurts say that we as a group are pro- 
fessional men; but this is not prima facie 
proof that everyone thinks that each of us 
is, nor is it proof that we are looked upon 
with equal standing to the learned profes- 
sions. If we are to enjoy the standing and 
dignity afforded professional men, others 
must know and act as if they believe we are 
professional What do 
think? 

Without doubt the educators are the most 
severe critics of our reputation, and their 
criticism has justifiable merit. As a whole, 
and without question, we are not nearly as 


men. educators 


well educated as is required of the learned 
professions. We are usually the low man on 
the totem pole with respect to engineering. 
Engineering professors, with minor excep- 
tions, are more than likely to refer to the 
surveyor as a “technician” or subprofessional 
requiring a small amount of specialized ed- 
ucation that can be acquired by the appren- 
tice system, As proof of this we need only 
glance at the college engineering curriculum. 
Surveying on the average has been reduced 
to nothing more than a few hours of frag- 
mentary instructions covering limited phases 
of the work. 
summer surveying camps are being aban- 
doned. 


Every year additional college 


In short, we are being gradually 

ousted as a part of engineering education. 
In the eyes of the average engineer the 

average land surveyor is not top grade “A” 
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quality, and this is probably the result of 
educational differences. The Professional 
Engineers Society, with minor exceptions, do 
not extend surveyors the privilege of mem- 
bership. Surveyors are looked upon as second 
grade citizens and assigned to functional 
groups. Even the American Society of Civil 
Engineers displayed considerable doubt, to 
judge by the first report of its task commit- 
tee. The second report restored the sur- 
veyors to membership possibilities. But in 
their wording for the requirements to ad- 
vance to the “fellow” grade, they have ex- 
cluded the surveyor from the possibility of 
ever achieving this honor. After questioning 
many engineers of all classifications on this 
subject, I would say that on the average, a 
majority of engineers are more apt to con- 
sider land surveyors as technicians rather 
than as professional men. In a few States, 
perhaps not exceeding five, surveyors are 
looked upon with favor. 

Within land surveying practice there are 
many grades of workers. One of our fail- 
ures, and many engineers’ failures, is to 
properly distinguish chainmen, 
draftsmen, technicians, and the professional 
level. On highway work the engineer in 


between 


charge has surveyors who make measure- 
ments to determine the shape of the ground. 
They are merely measuring the ground as it 
exists and recording the facts as they are. 
To be sure, the surveyor must have superior 
ability in knowing how to use instruments 
and how to make measurements, but this is 
purely technical. He does not design the 
road nor does he utilize his measurements. 
Again the engineer may tell the surveyor to 
erade-stake a road in accordance with a 
given plan. Since no design or judgement is 
involved, it is a purely technical matter. To 
the average engineer the surveyor is a tech- 
nician who carries out his orders. And often 
he is just that. But the engineer frequently 
overlooks the fact that there is a professional 
land-surveyor level. 

Perhaps one of the greatest attributes of 
a successful practitioner is measured by how 
well he gets along with others. Knowledge 
alone does not make a professional man. He 
must have knowledge and use that knowl- 
edge in guiding, teaching, or instructing 
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others, and his success in this depends upon 
how well he can influence others. We have 
all seen those who have superior knowledge, 
but who are pugnacious, contrary, unyield- 
We have all seen 
those that display the fiery impulse of an 
infuriated clam and those that have the 
backbone of a wet noodle. 


ing, and never wrong. 


Such types sel- 
Often 
such individuals fail to understand why they 
cannot get business and as a final desperate 
effort they assume that price is the reason 
and resort to trying to get business by the 
nonprofessional means of being the lowest 
bidder. 


dom succeed as professional men. 


The problem of varying ability is common 
to all professions. Some doctors have good 
public relations, others do not. This does 
not explain why one profession is superior to 
another, it merely explains why some indi- 
viduals attain greater success than others. 
To a certain extent all professions are judged 
by how each individual member gets along 
with others. 


Our Present Shortcomings. 


There is no doubt but what land surveying 
is entitled to professional status of some sort 
within the broader meaning of the term; the 
courts indicate such by their decisions. But 
there is also no doubt that we, on the aver- 
age, do not measure up to the three learned 
professions or for that matter, to any of the 
other better professions. 

In the minds of most surveyors there is no 
question but what they would like to be 
looked upon with the same respect, dignity, 
and standing as the doctor, the attorney, or 
the clergyman. I have repeatedly heard 
surveyors compare themselves with doctors. 
No short cut to gaining this prestige exists; it 
must be earned, and as yet, on the average, 
we have not earned it. 

Land surveying can be a profession ap- 
proaching the level of the learned profes- 
sions, and whether we wish it to be so or not 
is ours to decide by group behavior—that is 
action, not wishful thinking. 

Education and knowledge can never be 
purchased; each individual must acquire 
these by his own efforts, All the money in 
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the world will not cram knowledge into the 
heads of those unwilling to learn. It is rec- 
ognized that all education is not acquired in 
colleges; but colleges are the major source of 
education. They are the repgsitory or stor- 
age place for accumulated knowledge. 

All learned professions have as one char- 
acteristic, specialized and extensive knowl- 
edge in a particular field, and that particu- 
lar field is offered in the curriculum of many 
institutes of higher learning. How many 
colleges offer a degree in land surveying? 
How many offer a masters degree in geodesy? 
Colleges simply do not recognize land sur- 
veying as a learned profession, and until 
they do we will not be classified as profes- 
sionals. 

The major deterrent to our becoming a 
learned profession is our low requirements 
for the right to practice. So long as we have 
low admission requirements, we will have 
low standards of practice and low public 
opinion. A person must know what is right 
and wrong before he can practice right. If 
we are satisfied with our present low pro- 
fessional standing, that of a subprofession 
not measuring up to the standards of the 
better professions, we should do nothing. 
But if we want to improve our standing, we 
must raise our standards. 

Without ethics, a group of people can 
never be a profession. Realizing this, most 
land surveyor groups have adopted some 
form of ethics; but these ethics are without 
effective enforcement. The lawyer, for fail- 
ure to abide by ethics, can be disbarred. 
The doctor can be removed from the Amer- 
ican Medical Association and thus lose hos- 
pital practice rights. The clergy can be de- 
frocked. Who has ever heard of a land sur- 
veyor being de-licensed for failure to observe 
ethics? We must seek and find a way to en- 
force ethics. 

An essential part of the definition of a 
profession is service to others, i.e., knowledge 
is used to aid and assist fellow men. I pre- 
sume this means all men. If we are a pro- 
fession, should we not have free exchange of 
information between ourselves? How many 
secretly hoard survey evidence and refuse 
to allow fellow practitioners the privilege of 
knowing what formerly existed? Are we a 
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business in this matter or are we a profes- 
sion? Fortunately, in our area, but not in 
all of our State, we do have extensive free 
exchange of information, but from conversa- 
tions with various surveyors in many areas, I 
can only assume that this practice is not as 
widespread as it ought to be. 

In California’s Owens Valley we have two 
lakes. One is fresh and trout are in it. 
Trees spread their branches over it and chil- 
dren play along its shores. A river flows 
into this lake and out into a second lake. 
Here in the second lake are no fish and no 
children’s laughter. Travelers choose othe1 
routes. Neither man, beast, or fowl will 
drink of its waters. 
between the two lakes. 
mountain 


There is a difference 
The first lake re- 
ceives fresh water. For every 
drop that flows in another drop flows out. 
The other lake is shrewder. Every drop it 
gets, it keeps. The first lake receives and 
gives, the second lake receives, does not give, 
and is salted to death. Are we going to be 
like the first lake and receive and give infor- 
mation, or are we going to be like the second 
lake and jealously hoard professional infor- 
mation ? 

Among the many things that would ele- 
vate the surveyor to higher stature, perhaps 
the most important, is the word “‘agree- 
ment”. All of us have heard the complaint, 
“it is a notorious fact that no two surveyors 
are in agreement on the position of a cor- 
ner”. Differences between surveyors are a 
cause of degradation. We prove by our own 
survey monuments that we are incompetent, 
since we cannot all arrive at the same loca- 
tion using the same written deed. 

Differences are caused by numerous cir- 
cumstances, some of which can never be 
remedied by the surveyor, but in all too nu- 
merous instances differences are caused by 
surveyors. We, in California, have over- 
come much of this by certain practices 
which ought to be a part of all registration 
acts. Specifically these are: 

1. Filing public records of surveys show- 
ing all evidence found and all points set, 

2. Placing the surveyor’s license number 
on every monument set. 

The surveyor is given exclusive privilege 
to monument property lines, and in ex- 


change for this exclusive privilege he ought 
to and does have obligations to the public. 
Original monument evidence should never 
be the exclusive property of one; it should 
be the knowledge of all. 

Deeds have a chain of title back to their 
inception. The validity and correctness of 
a deed is based upon that chain of title. 
Similarly monuments should have a contin- 
uous chain of history. The original surveyor 
sets a stone mound for the section corner. 
Surveyor number two finds a stone mound 
for the section corner and sets a 2” iron pipe. 
Surveyor number three finds the 2” pipe and 
sets reference points 30 feet on each side of 
a new proposed road. Surveyor number 


four finds the reference monuments and 
resets the true section corner in the centerline 
of the new road. Surveyor number five 
finds the new monument in the centerline 
and wants to prove its identity and the cor- 
How can he do this 


without a continuous record of what sur- 


rectness of its position. 


veyors numbers 1, 2, 3 and 4 did? The sur- 
veyor who discovers and alters evidence, has 
a duty to record and maintain a record of 
what he did, and unless that record is a pub- 
lic record, it will soon be lost with the death 
of the surveyor. This is the reason that 
California has a law that makes it manda- 
tory to file a record of survey under certain 
circumstances, and these circumstances are: 

a) Material evidence, which in whole or 
in part does not appear on any map or rec- 
ord previously recorded or filed in the office 
of the County Recorder, County Clerk, mu- 
nicipal or county surveying department or in 
the records of the Bureau of Land Manage- 
ment of the United States. 

b) A material discrepancy with such 
record. 

c) Evidence that, by reasonable analysis, 
might result in alternate positions of lines 
or points. 

d) The establishment of one or more 
lines not shown on any such map, the posi- 
tions of which are not ascertainable from an 
inspection of such map without trigonomet- 
ric calculations. 

On the record of survey must be shown 
all evidence found and all new points set. 

Whenever a monument is discovered it 
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has little value without evidence of its origin. 
By requiring a license number on every point 
set by a surveyor, the identity of the point 
can usually be established by calling the sur- 
veyor. This is an incentive to exchange in- 
formation and maintain liaison between sur- 
If a discrepancy is discovered, the 
first surveyor can be immediately notified 
and differences worked out prior to a client’s 


veyors. 


display of a desire for revenge on a hostile 
neighbor. 


Conclusions and Recommendations. 

Any single land surveyor can attain out- 
standing eminence as a professional man. 
Of necessity his knowledge would have to 
be broad enough to include an intimate ac- 
quaintance with such related fields as geod- 
esy, photogrammetry, cartography, and land 
law. His only limitations would be his own 
desires and his own ability to push his knowl- 
edge, his behavior, his conduct, and _ his 
ethics to the forefront. A good professional 
man cannot be a recluse; one of the essential 
definitions of a professional man is that he 
serves the public and serves them well. 

There are bright spots throughout the 
United States. Ohio has equal or almost 
equal knowledge requirements as compared 
to the civil engineer. California and Massa- 
chusetts have good standing, though even 
here improvements can be made. Minne- 
sota surveyors, by their successful sponsoring 
of the platting law, have enormously en- 
hanced their professional standing. 

Unfortunately those in the same group 
are often tarred by the same brush. If most 
land surveyors throughout the United States 
are of low professional standing, all will tend 
to be thought of in the same vein. If we 
as a group are to be thought of with the dig- 
nity and respect that we would like to com- 
mand, we must all be above reproach. 
Among the many things that we can do to 
improve our standing are those areas of ten- 
tative agreement reached between the var- 
ious model-law committees at the ACSM 
annual meeting and these are: 

1. The knowledge or educational require- 
ments of the surveyor should be raised to an 
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equivalent level with that of the civil engi- 
neer. This does not mean that both would 
be given the same examination, nor that 
both will need to know the same subject 
matter. It merely means that the surveyor 
will need to know much more than is being 
asked of him in present examinations. Ig. 
norance is a voluntary misfortune and 
should not be tolerated in our profession. 

2. Require a minimum of 16 hours of 
written examination. This would be di- 
vided into two parts, one part on funda- 
mentals and one part on professional prac- 
tice. Passage of the Engineer-in-Training 
examination of the civil engineer or the pass- 
ing of the first 8-hour test would entitle a 
person to take the second half on profes- 
sional practice of surveyors. I am sure that 
if a civil engineer can pass the EIT exami- 
nation he would be qualified in the funda- 
mental mathematics of surveying. 

3. The surveyor will be allowed to per- 
form every step in the making of subdivi- 
sions. Since this would allow him to design 
water lines, paving, grading, etc., his exami- 
nation must include these subjects. His 
scope of examination is increased. 

4. Always keep the door open so that it is 
possible for a man to progress by self-edu- 
cation to the professional level. Formal 
education in college is merely one of the 
many ways that a man can acquire an edu- 
cation. A college degree is proof of theoreti- 
cal training in a given area. The lack of a 
college degree is certainly not an indication 
of a man’s knowledge. Many have acquired 
excellent educations by their own efforts. 
After examining present-day college civil- 
engineering curricula, I will not hesitate to 
say that possessing a civil engineering de- 
gree, is not proof of adequate training in 
surveying. 

5. Require eight years of experience in 
responsible charge, four years of which may 
be acquired by an accredited college degree. 
And that college accreditation implies ac- 
creditation in surveying subjects—not ther- 
modynamics, electricity, and the like. 

These areas of agreement were attained 
without a contrary opinion. If these objec- 
tives can be put into practice, I am sure the 
professional tone of all surveying will be on 
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an equivalent standing with that of other 
learned professions. 

The ASCE task committee 
that at a future date both the surveyor and 
engineer would, on the average, have equi- 
valent planes of practice and equivalent pro- 
fessional standing and ideals. At such time, 
if each professional so desired, it would be 
license. 


envisioned 


possible for reduction to one 
Whether that is advisable or not, we need 
not concern ourselves; that decision will be 
made by the next generation. 

Most registration acts are only definitions 
of who may practice surveying; they do not 
obligate the surveyor to file records of his 
work nor do they require him to use license 
numbers on monuments. By adding to most 
registration laws and requiring surveyors 
to abide by certain practices, the profes- 
sional standing can be upgraded. 


Excerpt From 


Epiror’s Note.—We are indebted to ACSM 
member Richard S. Hogan, Licensed Land Sur- 
veyor, of Sebastopol, California, for this excerpt 
from a recorded deed, in which it soon becomes 
evident that the surveyor “stood up so straight he 
leaned over backward” and used up about every- 
thing in his toolbox in his effort to permanently 

mark the P. I.’s of his road-centerline trav- 
erse. This reminds us of the sign posted near the 
piano player in a western dance hall in the early 
days, when they killed more people with six- 
shooters than they did with automobiles—“Don’t 
shoot the pianist, he’s doing his damnedest!” 
Italics ours. 


“Beginning at a point marked by a 1% inch 
pipe driven to the surface of the ground in the 
south side of the County road leading westerly 
from Mark West station to Guerneville, said 
point is North 89° East 20 feet from a stake 
marking the N.E. corner of a tract of land 
deeded August 16th, 1900 by John M. Laughlin 
to John W. Mitchell, and recorded in Book 191 
of deeds page 42 and S. 89° West 20 feet from 
lands of M. C. Meeker; thence along the center 
line of a private road S. 0° 35’ E. 2630 feet to 
a forked iron pin driven to the surface of the 
ground; thence S. 79° W 105.2 feet to a half 
inch iron bolt; thence S. 20° 45’ E. 640.9 feet toa 
¥2 inch bolt; thence S. 20° 30’ E 641 feet to a 
pair of iron tongs driven to surface of the ground 
from which a five pronged apple tree 14 inches 


I have chosen the land surveyors profes- 
sion because I like it and am proud of it. 
Although our office does do numerous engi- 
neering jobs, I never infer or imply in any 
way that I am an engineer. I know that 
we as land surveyors should have profes- 
sional standing, but I also believe that we 
have not acquired the standing we ought to 
have. These remarks were designed to point 
out some of our weaknesses and suggest 
some remedies. 

I started out with a thought and wish to 
close with the same thought. Professional 
stature is not gained by self proclamation. 
Professional stature must be earned and can 
only be measured by what others think of us. 
If you want to find out whether you are a 
professional man, ask what others think, 
don’t ask yourself. If you want to be a pro- 
fessional man, earn that right. 


Recorded Deed 


in diameter marked “B.T.” bears N. 15° E 47 
feet distant; thence N. 69° 45’ E 179 feet to an 
iron wrench driven to surface of ground 20 feet 
N. from the N. end of a bridge and from which 
an apple tree 5 inches in diameter marked “B.T.” 
bears S. 37° 15’ W 33 feet distant; thence S. 
21° 30’ E crossing Mark West creek 156 feet to 
a % inch bolt with hook on end driven to sur- 
face of ground; thence N. 83° 15’ E 182 feet 
to a file driven to surface of ground; thence N. 
76° 15’ E 180.6 feet to file driven to surface 
of ground from which a live oak 3% feet in 
diameter bears N. 15° 30’ W 65 feet distant; 
and a white oak 2% feet in diameter bears N. 
37° 30’ E 63% feet distant; thence N. 67° 30’ 
E. 169.4 feet to pair of pruning shears driven 
to surface of the ground; thence S, 23° E 398 
feet to a 12 inch iron pipe driven to surface of 
the ground from which a white oak 2 feet in 
diameter marked “B.T.” bears N. 48° E 4214 
feet distant; thence N. 77° 15’ E 1329.3 feet to 
a flat tron bar 4 inch by 1 inch driven to sur- 
face of the ground from which a white oak 20 
inches in diameter marked “B.T.” bears S. 85° 
15’ W 254 feet, thence S. 22° 45’ E 2827.3 feet 
to 2 inch iron pin driven to surface of the 
ground in the north line of the County road 
leading from Fulton to Guerneville and 31 feet 
S. 22° 45’ E. from center line of Guerneville 


branch of S.F. and N.P.R.R. 
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Link Added to Underwater Mountain Chain 


The ocean was forced to give up another of 
its secrets recently when a Coast and Geodetic 
Survey ship detected an wnusual hump on the 
ocean floor in the Gulf of Alaska. The unusual 
hump turned out to be an 8,700-foot seamount 
or underwater mountain. 

The discovery was first reported by Captain 
Ira R. Rubottom after deliberately sailing the 
Survey Ship Pathfinder through an uncharted 
spot in a chain of charted underwater moun- 
tains. 

When the echo sounder revealed the telltale 
rise in the ocean floor the Pathfinder reversed 
her course and crisscrossed the area in question. 
After further processing of the soundings, hy- 
drographers had an almost complete picture of 
the seamount which is a flat-topped cone that 
measures 12 miles in diameter at the base, 14 
miles across the top, and 8,700 feet high. The 
almost perfectly flat top, which is 3,984 feet 
underwater, is marred by a slight peak in the 
center, 

Although other seamounts more than two 
miles high have been found in this region, the 
new discovery, located 56° N and 143.2° W, 
forms a significant link in a chain stretching 
southeastward across the Gulf of Alaska from 


Kodiak Island toward Vancouver Island. This 
is the 20th one to be located in the 600-mile 
chain, which begins on the floor of the Aleutian 
Trench 100 miles east of Kodiak Island, and it 
lies about one-third of the distance from Kodiak 
to Vancouver. 

The new seamount is approximately the 160th 
discovered in this extensive Northeast Pacific re- 
gion by the Coast and Geodetic Survey ships 
on their spring and fall trips tc and from coastal 
survey areas in western and northern Alaska, 
the Aleutians, and in Bering Sea waters. 

Of interest are two falsely reported seamounts 
in the area, one of which was said to have been 
the cause of a serious shipwreck. When the 
Washington Mail broke in half in rough seas on 
March 3, 1956, 300 miles southeast of Kodiak 
Island, is was claimed that a seamount caused 
the wreck. The Coast and Geodetic Survey 
ship Pathfinder sounded a_ 1,000-square-mile 
area at the reported position, but found no 
depths less than two miles. Another pseudo 
seamount was reported to rise 1/2 miles to a 
depth of 70 feet, 75 miles off Vancouver Island, 
but repeated sounding over a large area indicates 
that the original reporting may have been caused 
by echoes from the back of a whale. 
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Errors in Measuring Distances by Offsets 


By D. R. W. WAGER-SMITH 


CONSULTING CIVIL ENGINEER 


OST SURVEYORS, at one time or 
N another, have measured a distance 
by having the forward rodman take a 90 
offset to his backline, and then measuring 
with the transit the angle subtending the 
Perhaps, like the 
writer, they have speculated on the precision 


extremities of the offset. 


of measurements thus made. Doubtless they 
have had a clear concept of the three princi- 
pal sources of accidental error entering into 
such measurements. Perhaps they have 
wondered about the interplay of the three 
variables and the influence this interplay 
might have upon the final result of a single 
measurement or upon a series of such meas- 
urements. Frequently the forward party is 
at a considerable distance from the transit 
and careful supervision of its activities is 
infeasible. Frequently there is not avail- 
able to the forward party any very precise 
means of determining the offset angle. 

The writer recently became curious con- 
cerning the interrelationship of the variable 
errors in measuring distances of several thou- 
sand feet. Lacking the mathematical dex- 
terity to derive answers through a series of 
fairly complicated simultaneous equations 
involving three variable unknowns, he as- 
signed reasonable values to the variables, 
combined them in a number of different re- 
lationships, and ground out the results on a 
calculator. Perhaps the results will prove 
interesting to others. 


THE VARIABLES 
For complete agreement between Fig- 
ure 1 and the text of this article, in the explana- 
tory notes in Figure 1 read “B” for “Z”. 

In Figure 1, the transitman isa A. Bisa 
point on his forward line. The distance AB 
is unknown. The forward party, at B, 
measures an offset which is intended to be 
the line BC, at 90° to AB. 
introduces two of the three major accidental 
errors. 


Norte. 


This operation 


First, the offset angle may be greater 
or less than 90°; and, second, the true length 


of the offset may be greater or less than the 
length reported. Now the transitman meas- 
ures the angle subtending the extremities of 
the offset. He believes he is measuring the 
angle BAC, but he may be measuring BAD 
or BAD’. 


gle BAC, however, his calculations would be 


Even were he measuring the an- 


subject to the accidental error entering 
into the measurement of the angle at A. 
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Figure 1. 
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CORRECTION IN FEET PER 1000 FEET 
FOR 100-FOOT OFFSET 


Ficure 2. 


How does the interrelationship of these 
three errors, each either positive or negative 
with respect to the calculated length of AB, 
affect the accuracy of a single measurement 
or a series of such measurements? 

THE OFFSET ANGLE 

First, let us assume the offset to be laid 
off exactly 100.00 feet long. Then let us 
assume the angles BAD’ or BAD, as the case 
may be, to be measured with exact precision. 
Now let us vary the offset angle between the 
rather extreme limits of 87° and 93° to the 
backline. And let us also assume five dif- 
ferent lengths for the line AB, namely 1000, 
2000, 3000, 4000, and 5000 feet. Under 
these several conditions let us compzite the 
total error and the error per 1000 feet which 
is introduced into the transitman’s calcula- 
tions of the length of AB by reason only of 
an erroneous offset angle. 

There is doubtless some simpler way of 
doing it, but the writer first found the length 
of AD’ (or AD) by the law of cosines, mak- 
ing the offset 100.00 and assigning to AB, 
successively, each of the five assumed values. 
Then he found the angle BAD’ (or BAD) 
by the law of sines. This is the angle which 
the transitman actually observed. Believing 
that he was dealing with the right triangle 
ABC, he calculated that AB/100 = cotan of 
observed angle. This gave him values other 
than the actual length of AB. The magni- 
tude of the error *n feet per 1000 feet in the 
computed length o: AB is shown in Figure 2. 


Several interesting characteristics of the 
corrections shown in Figure 2 are worthy of 
note: 

(1) If the offset angle be less than 90° 
to the backline by a given amount, the re- 
sulting error in AB will always be less than 
it would if the offset angle were greater 
than 90° by the same amount. 

(2) If the offset angle be greater than 
90°, the correction must always be sub- 
tracted from the calculated distance in order 
to secure the correct length of AB. This we 
designate as a minus correction. 

(3) If the offset angle be less than 90°, 
the correction is sometimes additive and 
sometimes subtractive. Analysis reveals that 
the algebraic sign of the correction reverses 
when the value of the transit angle equals 
one-half the amount by which the offset 
angle is less than 90°. ‘That is, if the offset 
angle is 87° the algebraic sign of the cor- 
rection will reverse when the angle meas- 
ured at the transit is 1° 30’. 

(4) Considering only the error in offset 
angle, while fixing the other two variables 
at theoretically perfect values, the amount 
of the error in feet per 1000 feet decreases 
as the ratio of distance to offset increases. 
In other word under these conditions a 
short offset is aivantageous. 


THE COMBINED VARIABLES 


For purposes of this discussion, we may 
regard each of the three separate errors as 


accidental. Perhaps this is not strictly true 
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if one considers the systematic errors in 
chaining the offsets, and the systematic 
errors introduced by instrumental malad- 
justment. Furthermore, as has been shown, 
the plus and minus corrections caused by 
errors in the offset angle have different 
values for the same magnitude of angular 
error over or under 90 

But, considering the three errors to be 
purely accidental, the net residual error in 
each of them resulting from a series of such 
measurements might be expected to follow 
the general rule that E = e\/N. 

Sidestepping the derivation of mathemati- 
cal expression for the most probable value of 
the error introduced by combining the three 
variables, lets us consider only their pattern 
of behavior, individually and in combina- 
tion. ‘To this end the variables are inter- 
related by assigning definite values to each 
of them, calculating the resulting corrections 
at various lengths of the line AB, tabulating 
the results, and plotting the curves shown in 


Figure 3. One series of calculations has 


been performed for a 50-foot offset and one 
for a 100-foot offset. The family of curves 
grouped near the middle of Figure 3 is simi- 
lar to Figure 2. This group illustrates the 
behavior of the error caused only by an 
erroneous offset angle, namely 88° or 92°. 

Figure 4 shows the behavior of the other 
two errors, namely the error in calculated 
distance caused by (a) the error in the 
transit-measured angle, and (b) the error in 
the length of the offset. 


the offset angle to be precisely 90°, reason- 


Here, assuming 


able values of error were assigned as fol- 
lows: In the transit angle, + 10” and + 20”; 
and in the length of the offset, +0.10 ft., 
and + 0.20 ft. 
ing picture, only half of the actual number 
Thus the 
negative values for erroneous offset length 


In order to avoid a confus- 
of curves is shown in Figure 4. 


are omitted, and the positive values for er- 
roneous transit angle are omitted. 

It may be noted that if the transit angle 
is too large the correction must be added to 
the calculated length of AB to secure its 
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true length. Similarly, if the offset length 
is too long the correction must be added. 

It will be observed that all curves in Fig- 
ure 4 are substantially straight lines within 
the limits of reasonable error being con- 
sidered. In other words, the corrections are 
directly proportional to the errors of ob- 
servation. This straight-line relationship is 
destroyed by the corrections introduced by 
the error on offset angle, as shown in Fig- 
ures 2 and 3. 


MAXIMUM COMBINED ERROR 

The outer curves (right and left) repre- 
sent the maximum error which may result 
by combining the central family of curves 
with the curves in Figure 4. Thus the curve 
marked “MAX. 92°, 50 FT.” shows the 
maximum algebraic sum of the corrections 
necessitated by a + 2° error in offset angle, 
a +10” error in transit angle, and a +0.10 


SURVEYING AND MAPPING 


foot error in the 50-foot offset length. An 
example of the tabulated value for this 
curve when the distance from the transit is 
assumed to be 4000 feet is as follows: 

GorRECTION 

ft./1000 ft. 

1.04 (Fig. ‘ 
= + 3.89 (Fig. 
=+2.00 Fig. 


CAUSE 


2° offset angle 
+10” transit angle 
+0.10 ft. offset length 


oo | & — OO 


Maximum algebraic sum = — 6.93 (Fig. 


As a matter of interest it may be noted 
that the minimum value of the combined 
corrections tabulated 0.85 ft./ 
1000 ft. 

The discontinuity in the curve marked 
“MAX. 88°, 50 FT.” results from the fact 
that one of its components changes alge- 
braic sign, as shown in the central family of 
curves. 


above is 


In the main, a study of Figure 3 bears out 
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the intuitive preference of most surveyors 
for a relatively long offset. Thus in Figure 3 
the total maximum error with a 50-foot off- 
set at 5000 feet is considerably greater than 
it would be with a 100-foot offset. But it 
js not twice as great, as is generally assumed, 
unless the offset angle be precisely 90°. 

A close examination of the two full curves 
at the left of Figure 3 will reveal that, un- 
der conditions assumed, the least value of 
the maximum error will be attained when 
the ratio of distance to offset is about 30. 
This value decreases (i.e. the offset should 
be longer to attain the least value of the 
maximum error) as the error in offset angle 
decreases. But the ratio increases (i.e. the 
offset should be shorter) as the error in off- 
set angle increases. Thus, if we assume a 
theoretical condition where transit angle 
and length of offset are considered to be 
perfect, a short offset is preferable. This 
generalization is borne out in Figure 2. 


CONCLUSIONS 


The writer finds it difficult to draw any 
very definite conclusions from this brief dis- 
cussion. Perhaps it will have some slight 
value, however, in clarifying the field man’s 
general conception concerning the probable 


Maryland County 


In 1748 Maryland decreed that “all the land 
lying to the westward of a line beginning at the 
lower side of the mouth of Rock Creek and 
thence by a straight line joining to the east side 
of Seth Hyatt’s plantation to the Patuxent River 
should be taken from Prince Georges county and 
made into a new jurisdiction to be called Fred- 
erick County.” 

Later, Montgomery County was formed from 
the land in the eastern part of Frederick County, 
and the original boundary 
Georges and Frederick Counties is now the 
boundary between Prince Georges and Mont- 
gomery Counties—at least a part of it is. The 
Prince Georges-Montgomery boundary now ex- 
tends from a point on the northeast boundary 
of the District of Columbia to the Patuxent 
River. 

Washington, D. C., has spilled over into both 
Prince Georges and Montgomery Counties, and 


between Prince 
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accuracy of the measurements that he un- 
dertakes by this method. 

But, if definite conclusions were to be 
drawn, the following might be valid: 

Very large errors in calculated distance 
are likely to result from using crude meth- 
ods of setting off the 90° angle, especially 
if a long offset is used. (Fig. 2) 

For the offset lengths considered, a ten- 
to-twenty-second error in the transit angle 
combined with a 0.1-to-0.2-foot error in off- 
set length can produce errors of the order of 


1/150 to 1/300 in distances from 5000 to 
1000 feet. (Fig. 4 
The maximum combined value of the 


three errors considered here may be kept 
near its least value by keeping the ratio of 
distance to offset within a range of 20 to 40. 
(Fig. 3 

Using a ratio of 20, and assuming perfec- 
tion in offset angle and offset length, a 10” 
error in transit angle will produce a linear 
error of 1/1000. And each 1/1000 error in 
offset length will produce an error of 1/1000 
in calculated distance. (Fig. 4) 

Finally, from the foregoing one may con- 
clude that only through the exercise of con- 
care may the offset method of 
measuring distances be expected to produce 
precise results. 


siderable 


Boundary in Doubt 


a boundary that originally passed through open 
country with very little settlement now cuts 
through the City of Takoma Park, Maryland, 
and a considerable number of built-up sections. 

There have been at least three surveys of this 
boundary, each survey producing slightly dif- 
ferent results. Time and intensive settlement 
have caused this boundary to become more and 
more difficult to locate. 

Tax matters are becoming increasingly com- 
plex, police jurisdictions are in doubt in some 
places, and it is difficult to enforce code regula- 
tions if you are not sure which code applies in 
a given instance. 

Officials of the two counties are now seeking 
an individual or organization that can bring 
order out of chaos. If any of our readers are 
looking for a tough nut to crack in the surveying 
line, they might want to apply for the job. 
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Progress in Cadastral Surveys 


By DONALD B. CLEMENT 


CADASTRAL ENGINEERING STAFF OFFICER, BUREAU OF LAND MANAGEMENT 


EFORE STARTING discussion of my 

assigned topic, I would like to express 
my appreciation of the opportunity of ap- 
pearing on this platform. Since I am so 
definitely identified with the Bureau of Land 
Management, I consider that my appear- 
ance here is a recognition of that Bureau 
and an honor to the surveying service with 
which I have been connected for a great 
many years. 

The title of this paper 
Cadastral Surveys”—sounds rather innocu- 
ous and I thought it would be a simple and 
easy matter to tell of the progress we have 


-“Progress in 


made in the field of cadastral survey of the 
public lands. But as I tried to develop that 
field, I found that there is more to the sub- 
ject than would appear at first glance. 

To start with, it would be well to under- 
stand what is meant by cadastral surveys. 
Many people have looked at me with incom- 
prehension written on their faces when I 
have said, in response to a question regard- 
ing my work, that I was engaged in cadastral 
engineering. 

Cadastral surveys have been defined by 
the Pan American Institute of Geography 
and History in a document entitled “Mod- 
em Cartography, Base Maps for World 
Needs,” published by the United Nations in 
1949, as follows: 


“Cadastral surveys in general create, reestab- 
lish, mark and define boundaries of tracts of 
land. Such surveys, unlike scientific surveys of 
an informative character which may be amended 
with changing conditions or because they are not 
executed according to the standards now re- 
quired for accuracy, can not be ignored, repudi- 
ated, altered or corrected, and the boundaries 
created or reestablished can not be changed so 
long as they control rights vested in the lands 
affected. 

“The official record of a cadastral survey or- 

Presented at the 20th Annual Meeting of the 


American Congress on Surveying and Mapping, 
Washington, D.C., March 21—23, 1960. 


dinarily consists of a drawing or map and a 
written description of the fieldwork. The draw- 
ing represents the lines surveyed, showing the 
direction and length of each such line; the 
boundaries, description, and area of the parcel of 
land; and, as far as practicable a delineation of 
the topography of the region, including a repre- 
sentation of the culture and improvements within 
the limits of the survey.” 


That definition is broad enough to cover 
a large field of land surveys and subdivisions. 
The cadastral surveys with which I am most 
familiar are those relating to the survey and 
resurvey of public lands of the United States. 
It is in that field that I shall discuss the prog- 
ress that has been made. I feel that the 
story would not be complete without a look 
into the future and I shall express an opin- 
ion as to what lies ahead for us in this field 
of work. 

By the way of background it might be well 
to remember that the cadastral survey of the 
public lands is based upon laws enacted by 
the Congress. The act of the Continental 
Congress approved May 20, 1785, clarified 
and strengthened by the acts of the Congress 
of the United States approved May 10, 1800, 
and June 11, 1805, is the basis for the sys- 
tem of rectangular public land surveys upon 
which rests the title to more than 75 percent 
of the land in the United States, exclusive of 
Alaska. 

There are several definitions of the word 
“progress.” One of these, which seems quite 
applicable to the theme of this paper, means 
“to advance to an objective.” Considering 
the completion of the cadastral survey of the 
public lands in the United States as an ulti- 
mate objective, we may readily estimate the 
progress that has been made toward that 
goal. 

The nucleus of the public domain of the 
United States embraced the lands ceded by 
the several Colonies to the central Govern- 
ment. This constituted the area north of 
the Ohio River extending from the west 
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boundary of Pennsylvania to the Mississippi 
River, plus the area extending from the west 
boundary of Georgia to the same river. Ad- 
ditions to the public domain were made by 
the Louisiana Purchase in 1803; the Florida 
Cession in 181°; the Annexation of Texas 
in 1845; the Oregon Compromise in 1846; 
the Mexican Cession of 1848; the Gadsden 
Purchase of 1853; and, finally, the Alaska 
Purchase of 1867. 
totalling more than 1 


It is in this vast area, 
billion 800 million 
acres that the cadastral survey of the public 
Starting 1785, 
on the north bank of the Ohio River where 
the west boundary of Pennsylvania crosses 


lands has been carried on. 


that river, those surveys have been extended 
in advance of settlement, from the Canadian 
border to the Gulf of Mexico and westward 
to the Pacific Ocean. 

In terms of quantity, of the approximately 
1 billion 441 million acres of public domain 
in the main body of the United States, some 
1 billion 329 million acres have been sur- 
veyed. Of the 365 million acres in Alaska, 
less than one percent have been surveyed. 

Those statistics may be somewhat mislead- 
ing for the reason that the total area re- 
ported as surveyed does not include the area 
of a great quantity of private land claims to 
which title was confirmed without survey 
under the rectangular system. Also, there 
are substantial areas in Arizona, California, 
and Utah in which “skeleton surveys” have 
been executed in recent years for the sole 
purpose of identifying certain sections in 
each township in satisfaction of grants made 
to the States for the support of public 
schools. Since the townships have not been 
entirely subdivided, they are regarded as un- 
surveyed for statistical purposes. 
tion, there 


In addi- 
are areas over which the ex- 
tension of the rectangular survey system 
probably will ‘never be required—areas in 
permanent reservations such as the large Na- 
tional Parks, etc. It is my opinion that the 
area of public lands requiring cadastral sur- 
vey in the 11 Western States may be con- 
sidered to be in the neighborhood of 50 mil- 
lion acres. 

This area of unsurveyed land represents 
less than four percent of the total area of the 
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public domain in the main body of the 
United States. It must be realized, how- 
ever, that this remaining four percent js 
what is left after more than 170 years of 
selecting the best land. It represents the 
poorest of the land and presents the greatest 
problems in execution of surveys. 

As to Alaska, as I have said before, less 
than one percent of the area of that State 
has been surveyed. Under the terms of the 
act admitting Alaska to statehood, the new 
State is authorized to select over 103 million 
acres of public land within the next 25 years. 
The act requires that the exterior boundaries 
of the lands selected shall be surveyed before 
title is transferred from the Federal Govern- 
ment. Additionally, a regular program of 
surveys required for administration of the 
public land laws in Alaska must be contin- 
ued. It does not take much imagination to 
visualize the magnitude of our cadastral 
surveying problem in Alaska. 

What has been said so far relates to the 
original cadastral survey of the public lands, 
by which I mean the initial establishment of 
the corner monuments marking the town- 
ship boundaries and section lines. However, 
there is another major field of operation in- 
volving the resurvey of the public lands. 
This work is undertaken for the purpose of 
recovering and redefining the boundaries of 
the remaining public lands for proper ad- 
ministration and management of those areas 
where the original corners have been obliter- 
ated or destroyed by action of the elements 
or by construction in the development of the 
areas. 

We consider that there is a present need 
for the cadastral resurvey of approximately 
50 million acres of the public lands. The 
scope of that work is expected to remain 
fairly constant for several years; the advan- 
tages deriving from properly marked prop- 
erty boundaries create a need for the exten- 
sion of the resurvey work to other lands. 
There are about 175 million acres of public 
land in the main body of the United States 
under the jurisdiction of the Bureau of Land 
Management, and it is estimated that much 
of this area eventually will require resurvey 
to permit effectual management of the lands 
and resources. 
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PROGRESS IN CADASTRAL SURVEYS 


A few years back, in order to carry out the 
provisions of the Outer Continental Shelf 
Lands Act for the leasing of areas offshore, 
there were developed a series of leasing maps 
setting up suitable blocks on the Outer Con- 
tinental Shelf. These blocks are defined by 
coordinates based on the appropriate State 
orid. ‘The lease-block diagrams show the 
position of each of these blocks and the con- 
trol stations established on shore. These 
lease-block diagrams have been prepared for 
the entire area of the Outer Continental 
Shelf offshore from Louisiana, for a sub- 
stantial portion of the area of the Outer 
Continental Shelf offshore from Texas, and 
for a limited area offshore from Florida. 
Those diagrams have been entirely adequate 
for leasing purposes and for the development 
of the mineral resources in the area involved. 

The success attained by preparation of the 
leasing maps in the offshore areas led us to 
consider the applicability of this principle in 
the unsurveyed areas of Alaska and the 
larger blocks of unsurveyed lands in the 
Western States. 
program for the preparation of protraction 


We now have an active 


diagrams showing the theoretical extension 
of the rectangular survey system over the un- 
In Alaska the protractions 
are based upon the computed geographic 


surveyed areas. 


position of each township corner. It is then 
a relatively simple matter to determine the 
azimuth and distance from the nearest con- 
trol station to a particular township or sec- 
In the Western States 
the protracted positions for the corners in 


tion-corner position. 


the unsurveyed areas are based on the con- 
trol afforded by the public land surveys 
forming the perimeter of the unsurveyed 
areas. ‘These protractions are a very definite 
aid in the administration of the public lands 
and meet many of the needs for land de- 
scription. Regulations recently adopted re- 
quire that these official protractions be used 
for the descriptions for oil and gas lease 
offers on the unsurveyed lands as well as 
other lease descriptions; it is thought that 
these protractions will meet many of the 
needs in the administration of the public 
lands involving description and location of 
areas, That pro- 
gram is in full swing in Alaska and is well 


short of passage of title. 
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under way in the Western States, substantial 
progress having been made on the protrac- 
tions in Arizona and Montana. It is esti- 
mated that the program for protraction of 
the rectangular surveys over the unsurveyed 
areas of Alaska will be substantially com- 
pleted this year. 

At various times over the years, studies 
have been made and plans outlined for the 
completion of cadastral survey and resurvey 
of the public lands within a given period of 
time. One such plan formulated in 1955 
contemplated the completion of the work in 
10 years. Of course that was prior to the 
statehood of Alaska which has since then 
created a newer, larger, and higher priority. 
At this writing, a long-range plan covering 
not only completion of the cadastral survey 
of the public lands but orderly progress of 
the administration and development of the 
public land areas is under study. 

The foregoing indicates the progress which 
has been made in terms of quantity produc- 
tion in the survey of the public lands and 
the steps that have been taken to provide 
interim data as to the location of township 
and section boundaries in the unsurveyed 
areas. To my mind, it is manifest that tre- 
mendous steps have been taken toward the 
ultimate completion of this tremendous job. 
Another definition of progress is the action 
or process of advancing or improving by 
marked stages or degrees: gradual better- 
ment. 

Having considered the progress that has 
been made in terms of quantity production, 
I think we should also consider the progress 
that has been made in terms of improved 
methods and equipment. 

Very little is of record concerning the in- 
strumental equipment available and used in 
We know 


that there were no highways, railroads, or 


the very early cadastral surveys. 


airlines such as we take for granted today. 
The survey parties must have proceeded on 
foot or, at best, by horseback or river canoe 
from the nearest settlement to the location 
of the work. 
off the land to a great extent and took with 


Those parties probably lived 


them only such provisions as they could 
carry readily. 
Not too long ago I ran across one refer- 
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ence to a survey party operating in Michigan 
in the early days, describing the provisions 
which they took in with them as a supply of 
salt pork, a bag of beans, and a barrel of 
whiskey. Also, the following extract from 
the field notes of the survey of T. 8 S., R 2 
W., Arkansas is indicative of the trials of the 
surveyor operating in that remote region in 
the winter of 1830. 
follows: 


That extract reads as 


“I followed down what I thought to be the 
cutoff about two miles, expecting every bend to 
come to its mouth in the White River, at which 
point I had ordered my camp. Crossed 
White River to a Mr. Capler’s where, to my 
great surprise, I learned that it was the Arkan- 
sas River that I had of the 
cutoff and that I was then a mile above where it 
communicated with the Arkansas. Mr. Capler’s 
hospitality afforded myself and hands shelter 
from a desperate storm of rain, thunder, winds, 
etc., through the night...” 


crossed in lieu 


Modern maps show this immediate local- 
ity to be cut up by channels of the White 
and Arkanszs Rivers and connecting sloughs. 
It is easy to understand how the surveyor be- 
came confused. Incidentally, this survey 
was made by Charles H. Pelham, who later 
became Surveyor General of Arkansas and 
still later was appointed the first Surveyor 
General of New Mexico when that office was 
created in 1854. 

Even up to recent years, our cadastral sur- 
vey parties often considered themselves for- 
tunate to be housed in tents. Sleeping under 
the stars was not at all uncommon and the 
protection of a tent was at times thought to 
be classed as a luxury. 

In contrast with the conditions which I 
have just described and as an indication of 
progress made in that phase of the work, last 
fall I visited one of our survey camps oper- 
ating in a remote area in the west desert of 
Utah, probably 50 miles from any settlement 
or habitation. We drove directly to the 
camp site, most of the distance over good 
blacktop highway. On arrival at the camp, 
we found house trailers for sleeping quar- 
ters, mess hall, and field office. There was 
running water piped from a spring in the 
mountains, propane gas for cooking and 
heating, and electric power for lights and 
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radio provided by a portable generator, 
The field parties rode in trucks from the 
camp to the location of their fieldwork where 
conditions permitted. They had a helicop- 
ter for transportation in the most rugged 
mountain areas; it was a matter of but a 
few minutes flight from the camp to any 
point in the field assignment. ‘The field 
party, as well as the helicopter pilot, was in 
constant communication with the base camp 
by portable radio. At lunch time we were 
served fried chicken and all the trimmings, 
freshly baked hot rolls and pie, all prepared 
by the camp cook. This indicates the prog- 
ress that has been made in the housing of 
the field parties as well as in the transporta- 
tion and communication facilities. 

Consider also the matter of surveying 
equipment. At the time of inception of 
cadastral survey of the public lands, the 
open-sight, magnetic compass was the only 
available direction-determining instrument, 
checked by rather crude observation of Po- 
laris, with latitude determination probably 
by use of the astrolabe. Measurements were 
made with the Gunter link chains two 
perches (33 feet) in length. Surprising as it 
may seem, the conscientious and dedicated 
surveyors of the early days executed remark- 
ably accurate surveys with such equipment, 
which we now look upon as primitive. 

I believe that the first significant improve- 
ment in instrumental equipment was the in- 
vention of the solar compass by William A. 
surt, a deputy surveyor engaged in the sur- 
vey of the public lands in Michigan and 
Wisconsin. 

Back in the 1830's, the deputy surveyors 
operating in the northern lake States expe- 
rienced great difficulty in using the magnetic 
needle due to the deflections resulting from 
Being mechani- 
cally minded and a student of astronomy, 
Mr. Burt turned his thoughts to a means of 
determining the meridian independently of 
the magnetic needle. The result was the 
Burt solar attachment to the ordinary sur- 
veyors’ compass in use at that time, which 
he patented in 1836. This attachment al- 
forded a direct, rapid, and relatively accu- 
rate determination of the meridian by 4 
mechanical solution of the celestial triangle 


deposits of magnetic ores. 
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—peie, zenith, sun. The Burt solar compass 
yas standard equipment in the cadastral sur- 
vey of the public lands for a great many 
years and, in fact, it is still used to a certain 
extent in very heavily timbered areas of the 
Pacific coastal region. 

The next significant development in the 
way of solar apparatus appeared in 1880. 
By that time the engineers’ transit was in 
rather common use. In that year, Benjamin 
H. Smith, a deputy surveyor engaged in 
public land surveys in Colorado, perfected a 
telescopic solar attachment to be mounted 
on the standards of an engineers’ transit. 
This prototype of the modern solar transit 
had a higher degree of accuracy and af- 
forded the refinement of operation inherent 
in the engineers’ transit. 

The solar transit is designed for the accu- 
rate and rapid determination of the merid- 
ian at each setup independently of any con- 
trol lines previously established and without 
reference to the magnetic meridian. The 
importance of these developments may be 
understood when it is realized that the ca- 
dastral public land surveys were projected 
across virgin country where no reference o1 
control lines were available. 

Along with the development of the solar 
transit, the cadastral surveying service of the 
old General Land Office developed and pub- 
lished the “Ephemeris of the Sun and Po- 
laris,” designed especially for the rapid field 
determination of time, latitude, and azimuth 
by celestial observation. That publication 
was first issued in 1910 and has been pub- 
lished annually since that time. 

In the field of distance measurement, 
rapid progress has also been made. The 
adoption of the engineers’ transit permitted 
the accurate reading of angles, enabling dis- 
tances to be determined by triangulation. 
Not too long after the acceptance of the en- 
gineers’ transit for ordinary surveying work, 
the installation of stadia wires in the tele- 
scope permitted the accurate determination 
of relatively short distances by stadia meas- 
urement. Shortly after the turn of the cen- 
tury, the narrow steel-ribbon tape came into 
general use for measuring distances on the 
surveys. When first employed on this work, 
these tapes were only one or two chains in 
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length; today, steel tapes 330 feet or more 
in length are standard equipment on our 
survey parties. 

In recent years, the electronic distance- 
measuring devices have made their appear- 
ance on our cadastral survey parties and are 
being used quite generally in the rougher 
mountainous areas. In combination with 
the more precise optical reading transits, 
they are proving to be invaluable for the 
rapid and accurate measurement of dis- 
tances of from 1 to 30 or more miles, al- 
though we seldom have occasion to use this 
equipment to its maximum capacity as far 
as the distance is concerned. That type of 
operation is quite a contrast to the old 
ground and 
progress in this field. 


methods represents decided 

Probably every weary land surveyor has 
dreamed of the time when that hard work 
could be done from the air, dropping corner 
Those 
dreams may be partly fulfilled before too 
long. Our experimental work with photo- 
grammetry in the cadastral public land sur- 
veys has proven that it has a very definite 
place in our operations. The delineation of 


monuments at regular intervals. 


the shores of streams and lakes from aerial 
photographs rather than by ground me- 
anders is accepted as good practice, and that 
work is done at greatly reduced cost as com- 
pared with ground methods. Experimental 
projects for determination of all corner posi- 
tions involved in a given survey by photo- 
Our work 
in this field to date has demonstrated that 
it can be done within the desired degree of 


grammetry are being carried on. 


tolerance, but we are still working to bring 
the costs down to the point where it is con- 
sidered to be a practical method. 

I think that it can be fairly said that what 
has been reported here represents great prog- 
ress in the cadastral survey of the public 
lands as to accomplishments and in im- 
proved instruments and techniques. 

In the first part of this paper I indicated 
that we should take a look into the future, to 
try and see what lies before us. In doing 
that, I see a vast amount of cadastral survey 
work required for the proper administration 
and management of the public lands. Much 
of that work will be in fantastically rough 
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country, in areas of extreme heat and cold, 
and in localities where prolonged foggy and 
cloudy weather greatly hampers astronomical 
observations. It is a job that must be done. 
It presents a challenge that will test the 
metal of those men who by choice prefer to 
match their wits and muscles in the solution 
of the many problems. 

Its accomplishment also presents a chal- 
lenge to the scientists and instrument makers 
to provide the improved tools needed to 
carry this program to a successful conclu- 
sion. I foresee a crying need for a relatively 
light-weight and portable instrument for 
accurate and rapid direction determination 
independent of celestial observation or mag- 
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netic influence. I also see a pressing need 
for a light-weight device for accurate and 
rapid distance measurement in the medium 
distance range, say from one-half mile to five 
miles. And, knowing the difficulty of secur. 
ing adequate appropriations for this basic 
work, I hasten to add another requirement 
—that such equipment should be relatively 
inexpensive. . 

Again may I express by appreciation of 
appearing before you. Admittedly, much of 
what I have said may be dry and uninterest- 
ing but I hope that I have been able to con- 
vey some idea of the long forward steps 
which have been taken in the accomplish- 
ment of this tremendous job. 


Topographic Instructions 
of the United States Geological Survey 


The following, quoted from the Preface to 
Book 3, Chapter 3F5 of the Topographic Instruc- 
tions of the United States Geological Survey, will 
serve to explain the series of notes that will ap- 
pear in the “Book Notes” section of the “Books 
in Review” department of this Journal from time 
to time as the various chapters are published. 

EpiTor 

The Geological Survey Topographic Instruc- 
tions describe the engineering standards, meth- 
ods, and procedures used by the Topographic 
Division in the production of topographic quad- 
rangle maps. Although the instructions are pre- 
pared primarily for the guidance of Survey 
employees, private individuals and organizations 
engaged in similar work find them a useful 
reference; therefore they are being published in 
a series of volumes. The preceding Topographic 
Instructions were published as Geological Survey 


Bulletin 788, in 1928. Since then, many supple- 


ments have been issued in the form of technical 
memorandums, and a considerable part of the 
present manual has been prepared in looseleaf 
form for use within the Topographic Division. 
Where applicable, all preceding instructions 
are incorporated into the present manual. 
The Topographic Instructions are divided into 
five numbered books; each book contains one or 
more parts, designated by letters; and the parts 
are divided, in turn, into numbered chapters, 
In preparing the manual for publication the 
chapters have been grouped into volumes, in the 
established sequence, so that each volume covers 
a single subject or phase of activity, as nearly 
as possible. The series of volumes describes all 
the steps of map production, generally in the 
order in which they are carried out. The com- 
plete series will constitute a comprehensive 
manual of topographic surveying and mapping. 


Surveyors Find Witness Trees 131 Years Old 


Emmet Kennedy of Oak Park, Illinois, sends 
in a clipping from a Fort Meyers, Florida, news- 
paper that tells of a land surveying crew work- 
ing deep in a Florida swamp that has located 
an original 1829 government survey corner and 
found that three of the four witness trees were 


still standing. 
Two of the trees were cypresses and the other 
was a large live oak. 


Cutting away a six-inch- 


thick growth, the original markings, “T4,R10, 
S34,” were still in the tree, and the slab which 
was peeled away had a raised, reversed image 
of the inscription. 

It is rare that any of these trees are found 
now after so many years of logging, forest fires, 
and land clearing. Perhaps there is still hope 
for us here in Illinois! 

The Illinois Surveyor 
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Electrotape— 
A Surveyor’s Electronic Eyes 


By CHARLES B. HEMPEL 


PROJECT ENGINEER, CUBIC CORPORATION 


electronic 


LECTROTAPE is a 


surveying tool which uses microwave 


new 


transmission to measure distances up to 100 
miles with an accuracy of 1 inch plus 3 
parts per million. 

Identical units are placed at opposite ends 
of the baseline to be measured, and the 
round-trip transmission times are deter- 
mined from counter readouts on the Electro- 
tape front panel. These transmission times, 
appropriately corrected for atmospheric and 
other factors affecting the velocity- of micro- 
wave propagation, are exactly proportional 
to the distance between the two units. 

Measurement can be made from either 
unit; a built-in voice-communication system 
facilitates field operation. Electrotape units 
are easily portable, are mounted on stand- 
ard surveyor’s tripods, and can be powered 
by standard automotive batteries. 


GENERAL DESCRIPTION 

Each Electrotape unit consists of three 
major assemblies (measurement, antenna, 
power supply) whose total weight is 49 
pounds. 

The measurement assembly contains the 
radio-frequency section, receiver, modula- 
tion generator, phase detector, automatic- 
frequency-control section, controls, and dial 
indicators. It incorporates variable-intensity 
front panel illumination, and accepts the 
instrumentation fastener of the standard ex- 
tension-leg surveying tripod. 

The antenna assembly includes a para- 
bolic reflector, waveguide feed, and mechan- 
ical coupling for attaching the reflector to 
the rear of the measurement assembly. The 
parabolic reflector focuses the Electrotape’s 
microwave output in a beam approximately 
6° wide. 

The power-supply assembly converts 12- 
or 24-volt direct current to the six voltages, 


8! 


from — 250- to + 300-volt direct current, re- 
quired to operate the measurement assem- 
bly. A front-panel switch on the latter per- 
mits operating any Electrotape unit in either 
the interrogator or responder mode, as de- 
sired. 

In addition to the major assemblies, each 
Electrotape unit includes a headset with 
cord, an interconnecting cable, a battery 
cable, and a pocket-size propagation-veloc- 
ity computer. The equipment operates at 
all temperatures from — 40° to + 125° F. 

PERFORMANCE 
Accuracy 

Electrotape accuracy depends on several 
factors, of which the most important are 
index of refraction, multipath (topographic 
effects), and circuit stability. 

The greatest single limitation on the basic 
accuracy of all optical and electronic dis- 
tance-measuring is posed by errors in deter- 
mining the index of refraction (or the ve- 
locity of electromagnetic energy) over the 
propagation path involved. This velocity 
depends on local pressure, temperature, and 
humidity all along the path, but normally 
surface meteorological conditions can be 
measured only at the two terminal points. 
In practice, the index-of-refraction value 
used is an average based on meteorological 
readings taken at both units and 
after a set of distance measurements. 


before 


When an electromagnetic wave follows an 
ideal single-path transmission, it is delayed 
in time and attenuated, but it is not dis- 
torted. If, however, the wave travels via 
two or more paths, the received signal may 
exhibit distortion or phase error. Such 
multipath transmissions may be caused by 
ground reflection, reflection from buildings, 
mountains, etc., or an irregular variation of 
the index of refraction. Reflection from 


5 











SURVEYING AND MAPPING 


a 


Communication via the two-way radio aids the surveyors to train the remote Electrotape units 


until a “strong” 


surrounding terrain can occur only if the 
terrain is “illuminated” by the propagated 
energy; 


y; therefore Electrotape uses a highly- 
directional antenna to confine the signal to 
a narrow beam with a low side-radiation 
level. Other phase errors can usually be 
eliminated by performing range measure- 
ments at several carrier frequencies, and 
averaging the results. 

Electrotape operation requires radio line- 
of-sight conditions between the two units. 
These differ somewhat from visual line-of- 
sight conditions in that obstructions, such 
as buildings or scattered trees, present no 
problem unless they are very close to one 
of the units. Intervening mountains and 
hills do not ordinarily allow sufficient signal 
to pass between units, although in some 
cases a phenomenon called “obstacle gain” 
produces a signal much stronger than is 


signal is transmitted and received by both units, 


normally expected. In general, the units 
should be high enough to overcome the ef- 
fects of earth curvature and local obstruc- 
tions. 

The delays introduced in the Electrotape 
electronic circuits are minimized by special- 
ized design, and are eliminated by employ- 
ing an additional modulation frequency. 
The latter technique depends on the fact 
that the Electrotape phase data are ob- 
tained indirectly as the phase difference be- 
tween two signals separated in frequency. 
These two signals differ in phase only by the 
delay that the difference frequency under- 
goes during transmission. Their phase 
shifts in the Electrotape circuitry are nearly 
the same and cancel each other. 

Because Electrotape accuracy is directly 
dependent on the accuracy of the modula- 
tion frequency, the precision reference time 





ELECTI 


standar¢ 
part pe 
stabiliza 
of a te 
The sig’ 
elimina’ 
Range 
Althe 
tions re 
a numl 
specifie 
of 50 
herent 
tice, he 
dictate: 
the use 
Enviro 
The 
plus 5 
envirol 
freezin 
sites. 
cluded 
bare r 


Reliab 
Elec 
high 1 
operal 
over 
break 
due t 
sizing 
electr 


Me as 
At 
natio 
pod 
logics 
with 
requi 
tor 
warn 
equij 
logic 
tact. 
Tl 
digit 
is re 


char 


[APPING 


Vi, 
y 


‘ 


ye units 


> units 
the ef- 
bstruc- 


rotape 
pecial- 
nploy- 
uency. 
e fact 
re ob- 
ce be- 
uency. 
by the 
inder- 
phase 
nearly 


irectly 
»dula- 
: time 





ELECTROTAPE—A SURVEYOR’S ELECTRONIC EYES 87 


standard is maintained stable to within one 
part per million. As noted earlier, this 
stabilization is accomplished through the use 
of a temperature-controlled crystal oven. 
The signal level in all circuits is adequate to 
eliminate errors due to electrical noise. 


Range 

Although Electrotape design specifica- 
tions require operation only up to 50 miles, 
a number of measurements exhibiting the 
specified accuracy have been made at ranges 
of 50-110 miles. 
herent minimum operating range; in prac- 


Electrotape has no in- 


tice, however, the minimum useful range is 
dictated by the shortest distance at which 
the user cam tolerate a 1l-inch error. 


Environmental Effects 

The nominal Electrotape accuracy (1 inch 
plus 3 ppm) has been maintained unde 
environmental conditions ranging from sub- 
freezing mountain peaks to 100° + desert 
sites. ‘The intervening topography has in- 
cluded the extremes of heavy forestation, 
bare rocks, and large bodies of water. 


Reliability 

Electrotape operation has been marked by 
high reliability. In many months of field 
operations, involving transportation by jeep 
over rough terrain, very few equipment 
breakdowns occurred. Most of these were 
due to broken wires or solder joints, empha- 
sizing the basic excellence of Electrotape’s 
electronic design. 


FIELD OPERATION 


Measurement Procedure 

A complete Electrotape distance determi- 
nation, including unpacking equipment, tri- 
pod setup, equipment warm-up, meteoro- 
logical observations, establishing contact 
with the remote unit, and data recording, 
Only one opera- 


During 


requires only 15 minutes. 
tor is required at each 
the operators can position the 


unit. 
warm-up 
equipment over the sites, measure meteoro- 
logical conditions, and establish voice con- 
tact. 

The measurement procedure (rotating the 
digital dial until the null meter reads zero 
is repeated for several settings of the range- 
channel selector and carrier-frequency con- 





Set-up of the two remote Electrotape units com- 


plete, the surveyor begins rapid microwave trans- 
missions to measure the distance between the 
two units. 


trol. Other controls, such as a volume con- 
control for 
night operation, are included for operator 


trol and _panel-light-intensity 


convenience. A go/no-go monitor permits 
unskilled personnel to determine readily 
that ail Electrotape circuitry is operating 
properly. 

The Electrotape pocket computer allows 
direct determination of the microwave 
propagation velocity from measurements of 
the ambient meteorological conditions. Re- 
duction of velocity and transit-time ob- 
servations to actual distance is simple and 
straight-forward: it 
minutes. 


requires only a few 


O perator Training 

Complete operation of Electrotape itself 
can be learned in about 20 minutes: no 
previous electronic or surveying experience 
is required. Unskilled personnel have be- 
come qualified operators after about 2 hours 
in the field. 
quires 10-15 minutes to complete a meas- 


A new operator usually re- 


urement; a trained operator can complete 
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a measurement in 4 minutes. The accuracy 
of measurement is the same in both cases. 


Maintenance 


Preventive maintenance and repair can 
be performed by even an unskilled operator, 
as subassemblies are interchangeable and 





SURVEYING AND MAPPING 
identical in all units. Replacement of sus. 
pected malfunctioning subassemblies on a 
step-by-step basis (one tube or plug-in pack. 
age at time) can quickly localize any 
equipment trouble. In rare instances, cir. 
cuit repairs will require the services of an 
electronic technician. 


Planet Earth Film Series 


The National Academy of Sciences has an- 
nounced the completion of its “Planet Earth” 
film series. Produced under a grant from the 
Ford Foundation, it embraces thirteen 16-mm 
27-minute educational films, available in both 
color and black-and-white, covering the princi- 
pal fields of geophysical research which have 
been stressed in connection with the Interna- 
tional Geophysical Year. 

The film series, the first produced by the 
Academy, originated in the interest of students, 
teachers, and the general public in the Inter- 
national Geophysical Year. Extensive film foot- 
age was shot for the series in all parts of the 
world both during and after the International 
Geophysical Year. Although the inspiration 
for the program came from the IGY, the films 
give a rounded picture of man’s quest for know- 
ledge in each field, outlining the principal dis- 
coveries and ideas and raising questions that 
still challenge science both as regards the cosmos 
and the earth itself. 

In the production of the films, specialists in 
each of the thirteen fields were called upon for 
guidance from all parts of the country and even 
abroad. Thus the scientific soundness of the 
films was ensured. Because many of the ideas in 
geophysics are abstract, animation is used as 
called for. Live footage ranges from laboratory 
experiments to field activities. The series was 
produced by the Academy in cooperation with 


the WGBH_ Educational 
bridge, Massachusetts. 
Of the thirteen films three are devoted to the 
solid earth: “The Hidden Earth” 
“The Shape of the Earth” 
Force of Gravity.” 


Foundation, Cam- 


seismology), 
geodesy), “The 
Three others explore the 
interface environment between the solid earth 
and the high atmosphere: “The Inconstant Air” 
weather and climate), “Secrets of the Ice” 
glaciology), and “Challenge of the Oceans” 
oceanography Seven films are concerned 
with the upper atmosphere and space: “Our 
Nearest Star” (the sun and solar activity), “The 
Flaming Sky” (aurora), “Magnetic Force” (the 
earth’s magnetic field), “Radio Waves” (in- 
cluding the ionosphere and radio astronomy), 
“Cosmic Rays,” “Research by Rockets,” and 
“Science in Space” (satellite and space-probe 
research 

The Academy has concluded an agreement 
with the McGraw-Hill Book Company, Inc., to 
provide for distribution of the film series. In 
accordance with this agreement, McGraw-Hill 
will distribute the films, either severally or in 
sets, both in the United States and abroad, to 
educational and research institutions at a price 
of $80.00 for the black-and-white prints, and 
$150.00 for the color prints. The entire series 
is now available for preview at the McGraw- 
Hill Text-Films, 330 West 2nd Street, New 
York, N. Y. 
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RAPID TRAVERSE TABLES contains 
multiples of natural sines and 
cosines for each minute of angle, 
computed to five decimal places. 
Order from Leo Jean Goldsmith, 
1363 Elevation Road, San Diego 

10, California. Price $5. 
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Members are requested to send in surveying and mapping news items for publication in Sur- 
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MAGAZINE 
General Interest 


PRELIMINARY CONCLUSIONS ON VERTICAI 
MoveMENTS OF THE EaArTH’s Crust DerTeER- 
MINED BY MEANS OF LEvELLING. M. Y. Sinya- 
gina. Bulletin Geodesique, Nouvelle Serie, No. 
52, 1 Juin 1959. (Preliminary data derived from 
widespread observations in the USSR.) 

SecULAR CRUSTAL MOVEMENTS OF THE EAST 
EvropEAN PLAIN AND ASSOCIATED PROBLEMS. 
J. A. Mescherikov. Bulletin Geodesique, Nou- 
velle Serie, No. 52, 1 Juin 1959. (Points out 
that problem of secular movements is-connected 
with a number of other problems of geology, geo- 
physics, geography, and geodesy.) 


INTERNATIONAL CO-OPERATION IN GEODESY 
AND CarToGRAPHY. Ing. General G. Laclavere. 
Cartography, Vol. 3, No. 2, September 1959. 
Cites numerous examples of cooperation and ex- 
change of information in the two fields.) 


An AgeRIAL PHoToGRAPHIC SURVEY OPERA- 
tion. A. J. Vial. Cartography, Vol. 3, No. 2, 
September 1959. (Detailed discussion of the 
fundamentals of aerial photographic survey pro- 
cedure. ) 

Tue Unirep STATES 
Frederick Franklin. Navigation, Vol. 7, No. 1, 
Spring 1960. (Gives historical background of this 
widespread organization whose original purpose 
is “to establish a high standard of skill in the 
handling and navigation of yachts, to encourage 
the study of the science of navigation .. .” and to 
cooperate with agencies of the U. S. Government 
concerned with those subjects. ) 


Bow.inc Greens. H. L. P. Dyett. The Neu 
Zealand Surveyor, Vol. 23, No. 2, Serial No. 218, 
August 1960. (Describes engineering methods 
for laying out the playing greens for a sport little 
known in the United States. ) 


Open Space REQUIREMENTS FOR URBAN 
Areas. Robert Riddell. The New Zealand Sur- 
veyor, Vol. 23, No. 2, Serial No. 218, August 
1960. (Classifies open space requirements into 
three groups and discusses methods for providing 
them. 


Maps 
Bahn. 


PowER SQUADRONS. 


Walter W. Ristow and Catherine I. 
The Library of Congress Quarterly Jour- 


nal of Current Acquisitions, Vol. 17, No. 4, Au- 
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ARTICLES 


gust 1960. (Annual report of acquisitions of the 
Map Division. ) 


Kansas City Turives on Its ExprRessways. 
Joseph F. Wilkinson. Engineering News-Record, 
Vol. 165, No. 12, September 15, 1960. Points 
up advantages of a well planned freeway system.) 


INTERSTATE HiGHwAy COoNsTRUCTION CAN 
MAKE or Break A City. Joseph F. Wilkinson. 
Engineering News-Record, Vol. 165, No. 12, 
September 15, 1960. (Results of a nationwide 
survey of the results of urban expressway con- 
struction as tied in with the Interstate Highway 
System. 


Tue Earty YEARS OF THE Royat Society. 
Sir Harold Spencer Jones. The Journal of the 
Institute of Navigation, Vol. 13, No. 4, October 
1960. (History of the origins of the Royal So- 
ciety of London, which celebrated its third cen- 
tenary in 1960.) 


Tue Rirt In THE OCEAN FLoor. 
Heezen. Scientific American, Vol. 263, No. 4, 
October 1960. (Continued oceanographic ex- 
plorations are leading to new concepts of the 
geology of the ocean floors.) 


Bruce C., 


GRAVITY MEASUREMENTS ON A SURFACE SHIP 
aT Sea. IGY Bulletin, No. 41, November 1960. 
(Report on measurements of Earth’s gravity over 
water, using a new submarine gravimeter on a 
stabilized platform aboard the U.S.S. Compass 
Island during a five-week cruise in the Atlantic 
and Mediterranean seas. 


MississipPp1 River CoMMISSION. No by- 
line.) Marine News, Vol. 47, No. 5, November 
1960. (Brief commentary on the Commission, 
its establishment in 1879, its first and present 
membership, and its assigned duties. 


Wuy Apopt THE Metric System. Floyd W. 
Hough. Civil Engineering, Vol. 30, No. 11, No- 
vember 1960. (Reviews the longstanding con- 
troversy over adoption, cites the many arguments 
for it, and refers to the work of the Committee 
for the Study of the Metric System appointed in 
1958 by the American Geophysical Union.) 


An EXAMINATION OF CiIvIL ENGINEERS’ Com- 
PENSATION. Oscar S. Bray. Civil Engineering, 
Vol. 30, No. 11, November 1960. (Points up 
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need for higher compensation to attract higher 
quality members of the profession. ) 


Tue Voyace or JEAN RicHerR TO ACADIA IN 
1670: a Stupy IN THE RELATIONS OF SCIENCE 
AND NaviGATION Unper Corpert. J. W. Olm- 
stead. Proceedings of the American Philosophi- 
cal Society, Vol. 104, No. 6, December 15, 1960. 
(Historical evaluation of the early work of the 
Franch Royal Academy of Sciences in astronomy, 
navigation, and scientific cartography. ) 


“Cronar” Grows Up. (No by-line.) Du 
Pont Magazine, Vol. 54, No. 6, November—De- 


cember 1960. (Discusses uses of cronar base 
products, including “Cronaflex” and “Crona- 
paque,” used in cartography and photogram- 
metry 
Cartography 
EARLY CARTOGRAPHY. Marcel Chicoteau. 


Cartography, Vol. 3, No. 2, September 1959. (In- 
teresting historical notes on some 16th century 
maps and mapmakers 


Strip Mask Process. J. D. Chamberlain 
Cartography, Vol. 3, No. 2, September 1959 
Presents a reliable method of strip-mask tech- 
nique for color separations of layering maps. ) 


XEROGRAPHY AND ELECTROPHOTOGRAPHY 
1959. K. A. Metcalfe and R. J. Wright. Car- 
tography, Vol. 3, No. 2, September 1959. (Re- 
views progress made and provides details of an 
ever-widening group of processes and applica- 
tions, som. of particular interest to cartogra- 
phers 


CHARTING THE Seaways. A, Cecil Hampshire 
Nautical Magazine (London), Vol. 184, No. 2, 
August 1960. (Summary of the work of the 
Hydrographic Service of the British Admiralty. 


GEOGRAPHICAL REFLECTIONS ON MODERN 
Mappinc. D. R. Maceregor. The Scottish Geo- 
graphical Magazine, Vol. 76, No. 2, September 
1960. (Describes some of the more important 
trends in modern mapping and suggests how they 
may have a bearing on the study of geography.) 


Joun Georce BartTHOLomew, A. CENTENARY. 
Douglas A. Allen. The Scottish Geographical 
Magazine, Vol. 76, No. 2, September 1960. 
Commemorates the centenary of the birth of a 
member of the famous Bartholomew family of 
cartographers and map and atlas publishers. ) 


Great CIRCLES AND THE GNOMONIC PROJEC- 
rion. C. E. Williams and Merrill K. Ridd. The 
Professional Geographer, Vol. 12, No. 5, Sep- 
tember 1960. 


Repuctnc Distortions: A Userut Ap- 
PROACH IN AUGMENTING THE UNDERSTANDING 
or Map Projections. Howard F. Hirt. The 
Journal of Geography, Vol. 59, No. 7, October 
1960. 


Maps 1N NATIONAL ATLASES. 


AGRICULTURAI 
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N. §S. Vinogradova in Vestnik Moskovskogo 
Universiteta, seriya geografiya, No. 1, 1960. So. 
viet Geography: Review and Translation (Amer- 
ican Geographical Society), Vol. 1, No. 9, No. 
vember 1960. (Reviews and describes various 
types of agricultural distribution maps based on a 
study of 19 different national and regional at- 
lases. ) 


GromorPHIC MAppiInG ABroap. A. I. Spirido- 
nov in Vestnik Moskovskogo Universiteta, seriya 
geografiya, No. 1, 1960. Soviet Geography: Re- 
view and Translation (American Geographical 
Society), Vol. 1, No. 9, November 1960. (Criti- 
cal appraisal of various styles of geomorphic maps 
being produced in countries on both sides of the 
“iron curtain.” ) 


Control Surveys 


PROCEEDINGS OF THE MEETINGS OF THE Szc- 
TION OF LEVELLING OF THE INTERNATIONAL As- 
SOCIATION OF Gegopesy. Bulletin Geodesique, 

Journal of the International Association of Ge- 
odesy ). Nouvelle Serie, No. 52, 1 Juin 1959. (En- 
tire issue devoted to proceedings, including sev- 
eral papers in English.) 


Report Asout Gravity REDUCTION ON THE 
LEVELLING NETWORK IN BADEN-WuURTTEMBERG. 
K. Ramsayer. Bulletin Geodesique, Nouvelle 
Serie, No. 52, 1 Juin 1959. (Summary of re- 
sults. 


Main Systematic Errors IN Precise Levet- 
LING. I. I. Entin. Bulletin Geodesique, Nouvelle 
Serie, No. 52, 1 Juin 1959. (Lists errors of ob- 
servation, vertical displacement of iron base- 
plates and tripods, thermal effect, and effect of 
atmospheric refraction. ) 


On THE VERTICAL DIFFERENTIAL REFRACTION 
AND THE INFLUENCE OF TEMPERATURE ON A 
LEVELLING INSTRUMENT IN SHORT-RANGE Ob- 
SERVATIONS. Henryk Strusinsky. Bulletin Geo- 
desique, Nouvelle Serie, No. 52, 1 Juin 1959. 
(Summary of results of experiments conducted by 
Dr. Strusinsky. ) 


Some CONSIDERATIONS ARISING From THE Re- 
SULTS OF THE SECOND AND Txuirp LEVELLINGS 
oF ENGLAND AND Wass. R. C. A. Edge. Bul- 
letin Geodesique, Nouvelle Serie, No. 52, 1 Juin 
1959. (Discusses effects of different types of 
lighting on the readings of engraved and painted 
staves. ) 


NOTE ON THE APPLICATION OF MATHEMATICAL 
STATISTICS TO THE ANALYSIS OF LEVELLING 
Errors. A. M. Wassef. Bulletin Geodesique, 
Nouvelle Serie, No. 52, 1 Juin 1959. (Suggests 
method of approaching the problem of levelling 
errors. ) 


Tue Locauity or THE GEODETIC CoorDINATE 
DERIVED FROM THE OBSCURITY OF THE SOLAR 
Ecurpse. Takeshi Dambara. Bulletin of the 
Geographical Survey Institute (Japan), Vol. 6, 
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Part 1, March 1960. 
tion. ) 


(Mathematical demonstra- 


Semi-GRAPHIC DETERMINATION OF THE INTER- 
SECTION OF MuLTIPLE Rays oF MEASURED 
Lenctus. Prof. G. J. Thornton-Smith. The 
Australian Surveyor, Vol. 18, No. 2, June 1960. 
Offers solution to the problem, of finding the 
most probable value of the projection grid co- 
ordinates of a point to which distances are meas- 
ured from a number of stations whose coordinates 
are known. 


Tue THEORY AND APPLICATION OF EXTERNAI 
ConvITION EQUATIONS IN TRILATERAL ADJ UST- 
ment. B. T. Murphy. The Australian Surveyor, 
Vol. 18, No. 2, June 1960. (Introduces a 
method of adjusting a trilateration net for the 
purpose of inducing an exact closure in azimuth, 
latitude, and longitude at fixed control points by 
the method of least squares. 


ErHioPIAN Survey Operations. Rear Ad- 
miral H. Arnold Karo. The Military Engineer, 
Vol. 52, No. 348, July-August 1960. 
progress in establishing geodetic control in the 
upper Blue Nile basin. 


(Describes 


Nores ON A TRIANGULATION SurRvEY CaAr- 
RIED OuT IN THE WAITAKI VALLEY FOR CON- 
TROL OF PHOTOGRAMMETRY. J. B. Mackie. The 
New Zealand Surveyor, Vol. 23, No. 2, Serial 
No. 218, August 1960. (Text indicates how 
fieldwork was done, describes an easily portable 
observing beacon, and discusses adjustment and 
accuracy of results. ) 


SIMULTANEOUS ADJ USTMENT OF ANGULAR AND 
DisTANCE MEASUREMENTS. Frederick F. Ceeley, 
Jr. Journal of Geophysical Research, Vol. 65, 
No. 9, September 1960. (Presents method of 
adjusting triangulation, trilateration, and traverse 
simultaneously. ) 


HorizONTAL MOovEMENT IN THE EARTH'S 
Crust. C. A. Whitten. Journal of Geophysical 
Research, Vol. 65, No. 9, September 1960. (Pre- 
sents new method of analysis of reobservations of 
a triangulation network to indicate small dis- 
placements along a fault line, illustrated by meas- 
urements along the San Andreas fault.) 


Hiran GEODESY AND PHOTOGRAPHIC OBSERVA- 
tions. Alexander Corpacius. Journal of Geo- 
physical Research, Vol. 65, No. 9, September 
1960. (New formulas are developed for comput- 
ing the azimuth and distance between two Hiran 
ground stations with data obtained from photo- 
graphs to obtain a method for determining the 
orienation of a Hiran network. ) 


Tue Latest ACHIEVEMENTS OF PHYSICAI 
Gropesy. W. A. Heiskanen. Journal of Geo- 
physical Research, Vol. 65, No. 9, September 
1960. (Affirms that the accuracy of computing 
the undulations in the geoid is not yet as high 
as is desired is not due to the method itself but 
to the lack of gravity data.’ 


Tue WITWATERSRAND GOLDFIELDS SYSTEM OF 
TRIANGULATION. Prof. G. B. Lauf. The Journal 
of the Institute of Mine Surveyors of South Af- 
rica, Vol. 11, No. 3, September 1960. (Histori- 
cal background and account of the execution of 
a famous survey.) 


Tue APPLICATION OF ELECTRONIC COMPUTERS 
To Survey Prosptems. H. E. C. Beer. The 
Australian Surveyor, Vol. 18, No. 3, September 
1960. (Defines the most common terms in com- 
puter language and describes various operations. ) 


Gropesy By Optics AND ELECTRONICS. An- 
drew C. Campbell. The Military Engineer, Vol. 
52, No. 349, September—October 1960. (Ac- 
count of a Navy Hydrographic Cffice project of 
distance measurement in the vicinity of Midway 
Islands, using an electronic distance measuring 
device and theodolites simultaneously. 


PRECISE TELLUROMETER TRAVERSING. Major 
A. G. Bomford. Empire Survey Review, Vol. 15, 
No. 118, October 1960. (Concluded from pre- 


vious issue. ) 


BAROMETRIC DETERMINATION OF ELEVATION. 
G. U. Wilson. Empire Survey Review, Vol. 15, 
No. 118, October 1960. (Discusses the meteoro- 
logical principles involved in barometric sur- 
veying. ) 


MICROCLIMATOLOGY AND Its EFFECTS ON THE 
ACCURACY OF SURVEYING MEASUREMENTS. Des- 
mond O’Connor. Empire Survey Review, Vol. 
15, No. 118, October 1960. (Reviews various 
climatological and meteorological factors affect- 
ing observations and measurements. 


A COMMENTARY ON GoUsSINSKy’s TABLES. 
Prof. G. H. Menzies. Empire Survey Review, 
Vol. 15, No. 118, October 1960. 


(Complex 
mathematical discussion. 


Tue Use or Conciupep LENcTHs IN Tri- 
LATERATION ADJUSTMENT. B. T. Murphy. Em- 
pire Survey Review, Vol. 15, No. 118, October 
1960. (Presents a method of adjusting a tri- 
lateration net in which a redundancy exists and 
in which one of the primary figures formed by the 
major sides is not a triangle.) 


A GRAPHICAL METHOD OF SELECTING STARS 
FOR ASTRONOMICAL OBSERVATIONS. D. Gapp. 
Empire Survey Review, Vol. 15, No. 118, October 
1960. (Describes method for selecting stars with 
suitable altitudes and azimuths from standard 
star almanacs by their right ascensions and 
declinations. 


Education 


TRAINING FOR PROFESSIONAL RESPONSIBILITY. 
A. N. Mercer. The Australian Surveyor, Vol. 18, 
No. 3, September 1960. (Deplores decline of 
prestige in surveying profession in Australia and 
cites need for continuing steps to improve edu- 
cational standards. ) 
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Tue Civit ENGINEER’s Civic RESPONSIBILITY. 
John E. Wright. Civil Engineering, Vol. 30, No. 
9, September 1960. (The paper which won the 
Daniel V. Terrell Award at the annual meeting 
of the ASCE District 9 Council in Columbus, 
Ohio, in April 1960). 


EDUCATIONAL ACTIVITIES OF WASHINGTON 
Scientists. John K. Taylor. Journal of the 
Washington Academy of Sciences, Vol. 50, No. 6, 
October 1960. (Describes programs of the Joint 
Board on Science Education for the Greater 
Washington Area.) 


Instruments 


AN EVALUATION OF THE S. O. M. STEREOFLEX 
AS A Tuirp Orper PLottTinc INSTRUMENT. B. 
F. Plummer. Cartography, Vol. 3, No. 2, Septem- 
ber 1959. (Illustrated description of the instru- 
ment and an analysis of its performance. ) 


FirTEEN YEARS OF MARINE Rapar. Captain 
F. J. Wylie. The Journal of the Institute of 
Navigation, Vol. 13, No. 4, October 1960. (Com- 
prehensive survey of all the main trends of devel- 
opment in commercial marine radar since it first 
went to sea in 1956.) 


Property Surveys 


A Review oF THE TORRENS SYSTEM AND SOME 
Aspects or. Titte Survey. F. W. Arter. The 
Australian Surveyor, Vol. 18, No. 2, June 1960. 
(Paper given at the 1960 Conference of the In- 
stitution of Surveyors, Australia.) 

Tue CapastraAL Survey or Tonoa. D. L. 
Leach. The New Zealand Surveyor, Vol. 23, No. 
2, Serial No. 218, August 1960. (Description of 
a new survey with an account of the historical 
background, the system of land tenure, and the 
nature of the area.) 


BOOKS AND 


Survey or Kenya, ADMINISTRATIVE REPORT, 
1959. Government Printer, Nairobi, 1960. 19 pp. 


S. Army 


12 pp., maps. 


How to Ostain Army Maps. U. 
Map Service, Washington, 1960. 
(AMS Key No. 204740.) 


DesIGN or SMALL Dams. U. S. Bureau of Re- 
clamation. Washington, GPO, 1960. 611 pp., 
maps. 


ELEMENTARY MAp INTERPRETATION: BASED 
ON Maps or Niceria, GHANA, AND SIERRA LEONE. 
J. H. Jennings. Cambridge University Press. Pa- 
per, 62 pp., illus., $1.50. 


Report OF THE SECOND MEETING OF THE 
Comite INTERNATIONAL DE Geopnuysigue. In- 
ternational Union of Geodesy and Geophysics. 
Institut Geographique National, Paris, 1960. 44 
pp. 





SURVEYING AND MAPPING 
EvLectronic DistANCE MEASUREMENT Over 
Suort Lines. F. H. Edwards. The Australian 
Surveyor, Vol. 18, No. 3, September 1960. (An- 
alyzes results of Geodimeter and Tellurometer 
measurements on property and other short lines.) 


PHOTOGRAMMETRIC TECHNIQUES IN LAND TITLE 
BounpDARY Surveys. G. C. Irving. The Aus- 
tralian Surveyor, Vol. 18, No. 3, September 1960, 
(Discusses application of photogrammetry to 
various problems of cadastral surveys. 


Some Statuvory Aspects IN CADASTRAL Usg 
of PHotocraMmetry. G. S. Andrews. The Ca- 
nadian Surveyor, Vol. 14, No. 5, November 1960, 
(Discussion of the problem, illustrated by the 
statutes of British Columbia and the regulations 
thereunder. ) 


Tue Neep For A Co-oRDINATE SYSTEM OF 
Survey ConTROL AND TITLE REGISTRATION IN 
New Brunswick. W. F. Roberts. he Canadian 
Surveyor, Vol. 14, No. 5, November 1960. (Dis- 
cusses problem of ten thousand miles of property 
boundary separating blocs of crown lands total- 
ling some seven million acres in blocks surrounded 
by freehold properties. ) 


Tue Law AND THE Surveyor. W. Marsh Mag- 


wood. The Canadian Surveyor, Vol. 14, No. 5, 
November 1960. (Series of lectures under the 
titles: “The Effect on Retracement of Land 


Titles and Registry Systems,” “Scope and Func- 
tion of a Surveyor,” “Evidence,” “Aliquot Parts 
in Ontario,” and “Boundaries.”’ ) 


SHOULDN’T ENGINEERS APPRAISE LAND? B. 
Prussiano. Journal, Florida Engineering Society, 
Vol. 14, No. 4, December 1960. (Believes prep- 
erty appraisal is a proper function of the trained 
engineer. ) 


PAMPIiLETS 


Tue Finnisu Geopetic Researcu. Dr. W. A. 


Heiskanen. Mikkelisa 1960. Oy, Lansi-Savon 
Kirjapaino Suomi-Finland. 23 pp., maps, illus. 
Tue State or Texas REeEGIsTeRED PuBLIC 
Surveyors Roster, 5tu, Jury 1960. State 
Board of Registration for Public Surveyors, 
Austin. 57 pp. 
New Jersey, Roster, Licensep Prores- 


SIONAL ENGINEERS AND LAND Surveyors, June 
30, 1959. State Board of Professional Engineers 
and Land Surveyors, Department of Law and 
Public Safety, Newark. 155 pp. 


COLLECTIVE OBSERVATIONS IN THEORY AND 
Practice. B. Goussinsky. The Survey of Israel, 
Tel Aviv, 1960. 26 pp., 2 plates, processed. 

Map 
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SURVEYING AND MAPPING LITERATURE 


Scence. Lloyd A. Brown. Little, Brown and 
Co., Boston, 1960. 217 pp., maps. 


SuRVEYING Our Pus.ic LAnps. U. S. Govern- 
ment Printing Office, 1960. 16 pp., illus., 10 
cents. (Catalog No. I 53.2: P96/7.) 


Rapio Ams TO MAriITIME NAVIGATION AND 
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HyproGRAPHY (OPERATIONAL Reports). Sup- 
plement to the International Hydrographic Re- 
view, Vol. 1, October 1960, Monaco. 148 pp., 
illus., maps bibliography. 

—Lyman D. Lynn 
Coast and Geodetic Survey 


All About Graduate School 


A student’s-eye view of how to get into—and 
through—graduate school has just been pub- 
lished by the American Society for Engineering 
Education. Graduate study is becoming more 
important in engineering. Not every engineer- 
ing student should take graduate study, but he 
should consider the possibility. “The Road to 
Graduate School” will give him the data to con- 
sider that possibility intelligently. 

The new pub!:cation tells the engineering 
undergraduate about graduate study and the life 
of the graduate student. It was published by the 
ASEE’s Committee on the Development of 
Engineering Faculties. Publication was sup- 
ported by the Ford Foundation. The new 
booklet gives the undergraduate a clear, ob- 
jective picture of what graduate study is like, 
what its goals are, and what it requires of the 
student. 

“The Road to Graduate School” was pre- 
pared by students in the University of Lilinois 
chapter of Tau Beta Pi, engineering honorary 
society, and has the student’s approach through- 
out. The aim of the authors was to give in- 
formation that would apply to graduate study 
at any accredited engineering school in the 
United States. 

The booklet is being distributed through 
engineering deans and individual chapters of 
Tau Beta Pi. 
graduate engineering students. 

Illustrated by five photographs and four car- 


It is available free to all under- 


toons on graduate student life, “The Road” pre- 
sents twenty pages of the most essential infor- 
mation for planning graduate study, including 
the reasons for taking graduate work, the kinds 
of degrees available, and the life of the gradu- 
ate student. One section deals with what gradu- 
ate study requires of the student, and another 
tells how to go about choosing the right school 
for the individual student’s needs. The section 
telling “when and where to apply for what” is 
followed by a calendar for applications and in- 
quiries that should help the prospective gradu- 
ate student meet all the necessary deadlines. 

For the married student there is a section on 
married housing, jobs for the wife, and similar 
problems that he may have to solve. 

A detailed section on financial support out- 
lines the types of support available and the 
advantages and disadvantages of each. ‘This 
section makes the point that the engineer who 
is qualified for graduate study should have no 
trouble getting financial assistance if he needs it. 

A “Bibliography for the Prospective Graduate 
Student” is the last section of the booklet. It 
provides an annotated list of references for the 
undergraduate who wants more information 
about graduate schools, financial aid, and other 
aspects of graduate study. 

The entire booklet is what its title suggests 
a brief, direct, inclusive map for the road to 
and through that interesting region, graduate 
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Distinctive Recent Maps 





TM " 


Domestic Agricultural Migrants in the United 
States is a 1960 cartographic publication of the 
U. S. Public Health Service. The map, which 
spotlights counties estimated to have 100 or more 
migrants at the peak of the normal crop season, 
was prepared to assist public health and other 
service agencies to identify areas of migrant labor 
concentration. It measures 26 by 40 inches. 
Copies of the map are available from State health 
departments and employment security agencies, 
and from the Public Health Service and the Chil- 
dren’s Bureau, U. S. Department of Health, Edu- 
cation and Welfare, Washington 25, D. C. 


The Mississippi Valley Association (St. Louis, 
Mo.), published in 1960 a Water 
Projects Map of the United States. The map, 
which measures 21 by 34 inches and is at the 
scale of 1:5,750,000, shows existing navigation 
and flood control projects, local protection fea- 
tures, and channel and miscellaneous improve- 
ments. There are inset maps of Alaska, Hawaii, 
the Pacific Islands, the Canal Zone, and Puerto 


Ri oO, 


Resources 


Commemoration of the centennial of the War 
Between the States provides an incentive to car- 
tographers and illustrators. Peyton Greaves, of 
Albany, Georgia, copyrighted in 1960 The Con- 
federate States of America, 1861 to 1865, An 
Historical Map Showing the Battles in Their 
Historic Struggle for Independence. It is printed 
in black ink on a parchment-like paper and is 
decorated with ships, railway trains, steamboats, 
and cannon. It is 22 by 34 inches in size. 


Major Battlefields in Virginia in the War Be- 
tween the States is a presentation of the Joseph 
W. Bliley Company of Richmond, Virginia. It 
is a colorful pictorial map measuring approxi- 
mately 16 by 20 inches. Small sketches of battle 
scenes decorate the borders. 


Mineral Resources and Mineral Industries of 
Tennessee is a 1959 publication of the Division of 
Geology, [State of Tennessee] Department of 
Conservation and Commerce. It was compiled 
by William D. Hardemann and Robert A. Miller, 
with the assistance of Stuart W. Maher and Rob- 
ert E. Hershey. Nonmetallic and metallic mineral 
deposits are located on the map, and described 
in brief notes at the bottom of the map sheet. 
The scale is 1:500,000 and the dimensions are 
39 by 64 inches. 

Shreveport, 


Louisiana, is number 51 in the 


U. S. Geological Survey's series of city and vicin- 
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ity maps. The six-color map is at the scale of 
1:24,000 and combines four 74-minute quad- 
rangles—North Highlands, Bossier City, Shreve- 
port East, and Shreveport West. The Shreveport 
and Vicinity map may be purchased, for $1.50, 
from the U. S. Geological Survey, Washington 
25, D. C., or Denver 25, Colorado. 


Hoffman & Walker, Houston 23, Texas, are 
the publishers of an attractive Pictorial-Historical 
Map of Texas. It is at the scale of one inch to 
20 miles, and measures 43 by 45 inches. Some 
35 illustrations and more than 150 brief notes, 
on the face of the map, feature the ante-bellum 
history of the State. 


A detailed and attractive Reconnaissance Top- 
ographic Map [of] Mount McKinley, Alaska, was 
published, in 1960, by the Museum of Science, 
Boston, Massachusetts. It was surveyed and ed- 
ited by Bradford Washburn “under the auspices 
of The Museum of Science, Boston, Massachu- 
setts, U. S. A.; The Swiss Foundation for Alpine 
Research, Zurich, Switzerland; The American 
Academy of Arts and Sciences, and the late Dr. 
Alexander Hamilton Rice.” The map is printed, 
in the expressive and colorful Swiss cartographic 
style, by The Swiss Federal Institute of Topog- 
raphy, Bern-Wabern, Switzerland. It is at the 
scale of 1:50,000 and measures 31 by 30 inches. 
Glaciation conditions of 1951 are depicted. 


The Canadian-Amcrican International Joint 
Commission has issued an attractive and colorful 
map of the Columbia River Basin at the scale of 
1:500,000. It was prepared by the U. S. Geolog- 
ical Survey and shows, in graphic relief shading, 
the generalized topography of this rugged moun- 
tainous region. The map sheet measures 38 by 
34 inches. 


Two maps of the “European Community” 
compiled by I. B. F. Kormoss, Expert attaché au 
Collége d'Europe, are recent accessions. Both 
are at the scale of 1:4,000,000 and were printed 
by the Institut Géographique Militaire, Bruxelles. 
Densité de la Population des Pays Membres des 
Communauiés Européennes de la Swisse et de 
VAutriche Occidentale shows five classes of popu- 
lation density, ranging from more than 500 in- 
habitants per kilométre to less than 25 inhab- 
itants per kilométre. 

The second map is entitled Les Sources d’Ener- 
gie des Pays Membres des Communautés Euro- 
péennes de la Swisse et de l’Autriche Occidentale. 
On a generalized relief base are shown deposits 
of the several energy minerals, pipe lines, proc- 
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DISTINCTIVE RECENT MAPS 


essing centers, and hydroelectric regions. Both 
maps are 23 by 2012 inches in size. 


The Ordnance Survey Office, Dublin, pub- 
lished in 1960 a map of Monastic Ireland at the 
scale of 1:625,000. On the map, which meas- 
ures 31% by 26 inches, “an attempt has been 
made to express the geographic distribution and 
the character of the religious houses from the 
time of St. Patrick, in the fifth century, to the 
end of the sixteenth century.” The map was 
compiled by R. Neville Hadcock, with the advice 
and help of a large number of collaborators. It 
is accompanied by a 25-page booklet with de- 
scriptive text and index. 


Scotland of Old, compiled by Sir Iain Mon- 
creiffe and Don Pottinger, shows the lands and 
spheres of influence of the main clans and names 
of Scotland, about the time of King James VI, 
together with their main seats, strongholds, and 
historic sites. The borders of the map are color- 
fully decorated with the arms and crests of the 
chiefs of the ancient families. Publisher is John 
Bartholomew & Son, Ltd., of Edinburgh. The 
map is 40 by 30 inches and comes folded in an 
attractive envelope. The price is five shillings. 

Several recently-published maps present aspects 
of the cultural and economic landscape of France. 
Les Grandes Zones de Cultures and Foréts- 
Elevage et Péche are both 1960 publications of 
the Direction de la Documentation, 14—16, Rue 
Lord-Byron, Paris 8°, France. The former, dif- 
ferentiates some ten types of rural land utiliza- 
tion. Forest, grazing, and fishing areas are fea- 
tured on the latter. Both maps were compiled 
by Charles Guy, with cartography by G. Lafosse. 
They are at the scale of 1:1,700,000 and meas- 
ure 25 by 28 inches. 


Fishing in France was published in 1959 by 
that nation’s Commissariat Général au Tourisme 
and the Ministére de l’Agriculture. It shows 
public waterways, private waterways, 
dams, oceangraphic museum, and _fish-breeding 
establishments, in addition to locating the prin- 
cipal habitats of some twenty varieties of salt- 
water fish. Descriptive and illustrative data oc- 
cupy the verso of the map sheet. 


Carta dei Suoli D’Italia (Soil Map of Italy) 
shows the major soil associations of that country. 
The map, at the scale of 1: 1,500,000, 
piled by Fiorenzo Mancini and published, in 


canals, 


was com- 
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1960, by Litografia Artistica Cartografica, Fi- 
renze, Italy. It measures 34 by 28 inches. 


Road Map of Iran, at the scale of 1:4,000,000 
is a 1960 publication of A. Sahab Geographical 
and Drafting Institute, P. O. Box 236, Tehran, 
Iran. Railways, airways, and waterways are 
shown in addition to highways. The map sheet, 
which measures 19 by 31 inches, includes a small- 
scale relief map of Iran, and a road-distance 
chart. 

The same publisher has also issued a map of 
Afghanistan showing political subdivisions, phys- 
ical conditions, roads, distances, and _ historical 
monuments. The scale is 1:2,000,000 and the 
dimensions are 24 by 23 inches. 


Carte de Sols du Congo Belge et du Ruanda- 
Urundi maps the soil distribution. It is at the 
scale of 1:5,000,000 and measures 29 by 19 
inches. Five major soil groups and more than 
thirty subgroups are identified. The map, with 
an accompanying descriptive booklet, is the work 
of Mr. C. Sys, of the Division d’Arologie, Institut 
National pour l’Etude Agronomique du Congo 
Belge, Bruxelles. 


Carte Forestiére de Madagascar shows the dis- 
tribution of forests on that large island. It was 
compiled in the Ministére de Agriculture, and 
published by le Service Géographique de Mada- 
gacsar in 1959. The map is at the scale of 
1: 1,000,000, and is printed on three sheets, each 
measuring 28 by 41 inches. There are insets of 
the islands of Maurice and La’ Réunion at the 
scale of 1:500,000. 


The Soil Map of New Zealand is at the scale 
of four miles to an inch and comprises 8 sheets, 
each approximately 30 by 33 inches. It was pre- 
pared by the [New Zealand] Department of Sci- 
entific and Industrial Research, with basal data 
supplied by several other Federal agencies. 


A two-sheet map of New Zealand charts the 
water depths around the two large islands com- 
prising that Dominion. It was compiled by the 
Oceanographic Institute, Wellington, and pub- 
lished, in 1960, by the Department of Scientific 
and Industrial Research. The map was prepared 
to accompany New Zealand Oceanographic In- 
stitute Memoir No. 11. Each sheet measures 30 
by 40 inches and the scale is 1: 2,191,400. 

WALTER W. Ristow 
Library of Congress 


Report on Scribing 


Published in October 1960, the Acronautical 
Chart and Information Center’s section of Part 
II is now available for distribution. Requests 
for copies of this increment of Part II, Report 
on Scribing, should be addressed to the Aero- 


nautical Chart and Information Center, 2nd & 
Arsenal Streets, St. Louis 18, Missouri. 


See SuRVEYING AND Mappinc, December 1960, 
Vol. XX. No. 4, page 541. 
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Texas Law 


While at the recent Texas Surveyors Associa- 
tion annual meeting and the ACSM Regional 
Conference, several impressions of Texas law 
were gained. 

In early Texas law (Stafford v King, year 
1867, 30 Tex 257) the Hon. George W. Smith 
wrote, “. . . course and distance are regarded as 
the most unreliable and generally distance more 
than course, for the reason that chain-carriers 
may miscount and report distances inaccurately, 
by mistake or design. At any rate, they are 
And 
In instructions to 
judge states, in suitable court 
language, “If you are to choose between bearing 


more liable to err than the compass.” 
such is the Texas law today. 
the jury the 
and distance, bearing is to be considered more 
certain.” 

Other than in Texas everyone has parroted the 
court ruling “distance is more certain than di- 
rection.” But is it? 

In double proportioning (confined almost ex- 
clusively to sectionalized lands wherein some 
corners, when lost, are replaced by double pro- 
portion) we must admit that direction is rele- 
gated to lesser importance. Within checkerboard 
block could be re-estab- 
lished by double proportion from four found 
original monuments, but as yet I have not seen it 
done. Most the 
straight lines (direction more important 

“Can anyone, other 
than in double proportioning, think of a situa- 
tion wherein direction and distance would be in 
conflict with one another?” 


subdivisions, corners 


surveyors use intersection of 


This poses a question, 


If they cannot be in 
conflict, the argument of which is more impor- 
tant, 


distance or itself to 


the egg?” A 

Es- 
defined 
by monuments and (2) defined by distance and 
direction 


direction, reduces 
the 
straight line can be defined in many ways. 


sentially they are all variations of (1) 


“which came first, hen or 


vector quantities If a line is de- 
fined by calling for monuments (along James’ 
land, to an iron pipe, to the ocean, etc.) the 
monument controls and whatever is in conflict 
with the call for the monument yields. Bearing 
and distance are both subordinate, hence neither 
controls over the other. 
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Two situations, in calls for monuments, arise 
wherein it appears bearing or distance must yield 
to the other. A call of “North 600 feet to the 
ocean” goes “North to the ocean whether it is 
600 feet or not.” A call of “East 100 feet along 
Main Street” goes “East 100 feet along Main 
Street whether Main Street is East or N 89° 
58’ E”. In the first instance, it appears that 
direction is superior to distance; in the second it 
appears that distance is superior to direction. 
Actually distance and direction are not in con- 
flict with one another in either case; each is in 
conflict with a call for a monument. In the first 
instance 600 feet yields to the call for the ocean, 
not the call for a bearing. In the second in- 
stance the bearing yields to the call for the 
street line, not the call for a distance. 

Vector lines, defined by direction and distance, 
must have both recited, otherwise the line can- 
not be located. In such a case, how can bearing 
be in conflict with distance? What difference 
does it make if one is said to be superior to the 
other? As I see it, if the rule of direction being 
more important than distance is strictly adhered 
to in Texas, the only difference will be that 
double proportioning cannot be used. And I 
don’t believe it is. Who in Texas can answer 
this? 

In alienating land the State of Texas, in gen- 
eral, gave or sold the right to acquire a parcel of 
land. Land was often surveyed, one piece at a 
time, as the need arose. In sectionalized land 
areas parcels were presurveyed prior to land 
offerings and parcels were acquired in conform- 
ity with the survey. In Texas the land was se- 
lected and then surveyed. In Texas this created 
a sequence of sales with senior rights attaching 
to other parcels. The problem of senior rights is 
not unique to Texas; all other States have it. 
The only difference is that Texas has more of it. 
And, from the size of Texas, they have many 
more parcels in which this can happen. 

Discovery of oil has had a marked influence on 
the surveyor’s status. The value of land in an 
oil field and the monetary value of every foot of 
land gained has created a demand for first-grade, 


top-quality professional surveyors. Oil field 
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THE SURVEYOR AND THE LAW 


surveys often have to be proven in court, and 
the surveyor who does poor work is in an embar- 
rassing position. After listening and talking to 
the better surveyors, there is no question in my 
mind that the better Texas surveyors are among 


the best. 


From R. D. Comstock, Registered Engineer 
and Surveyor, Florida, via Charles A. Whitten 
and H. Paul Kaufman, comes this question, 


“After 49 years of active work in surveying 
and property improvement I am retiring from 
practice, and in this connection a question has 
arisen which is of interest not only to myself but 
other local surveyors. 

“Many of us have carried Errors and Omis- 
sions Insurance and the question arises as to the 
length of time a surveyor is responsible for his 
work. Is there a statute of limitations for pro- 
fessional men such as surveyors and engineers?” 


My own inquiries on this subject are limited 
to California, but I am sure many of the remarks 
will be applicable in other places. We must 
concede that every Siate has its own regulations 
and you are bound by them. 

1) Practically all liability items have a stat- 
ute of limitations. 

2) In California, as in many other States, 
the statute of limitations with respect to surveys 
is a given number of years after the discovery 
of an error. 

I think this makes you “forever” liable 
is until death. 
relief. In California the statute of limitations 
or occupancy is five years. A person putting up a 
fence, a building, or the like cannot be ousted 
once the improvement has been in existence for 
five years. But if the improvement is removed 
prior to adverse occupancy rights ripening into 


that 
2 ; +r law does give . 
Sut another law does give som«¢ 


Photograph Those 


After the property corner has been located, 
restored or set, a photograph, taken with an in- 
expensive camera, will provide a great deal of 
additional information in the future. Contact 
prints that are filed with the field notes or the 
plats, will show the location well enough for 
easy recovery. The pictures, when shown to 
oldtimers, may serve to uncover additional evi- 
dence relative to the property line. 

The owner will always appreciate having 
prints of the pictures and will be more alert to 
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Public surveyors in Texas were recently reg- 
istered. The usual problem of the unqualified, 
grandfathered-in as surveyors, could be dis- 
cerned. In California that problem has been 
largely solved by time; thirty years later few 
unqualified “grandfathers” have survived. 

Curtis M. Brown 


a fee title, any new structure must go on the 
correct line. In effect this means liability is 
present for five years after improvements are 
erected. 

Also, there is some relief when the property 
is sold by the client. Although in some States 
professional men have been held liable for third 
party actions (the person not paying the fee), it 
is not universally true. In California real estate 
has moved so fast that in five years there may 
be ten new owners. In such a situation the first 
surveyor would probably be out of the picture. 

Most liability insurance covers only “claims 
arising during the time that the premium is in 
force.” An additional fee is needed to cover 
cases resulting from surveys made prior to the 
effective date of the policy. If a person is to 
stay protected after retirement, he must carry 
insurance for a period of years after closing 
shop. In California five years may be adequate. 
This is a good question to take up with your 
liability insurance company. 

One mode of backsight relief is to practice as 
a corporation. Here the 
ployee. But I despise the corporation, since the 
non-register can hide behind the skirts of a cor- 
poration and effectively have a surveying prac- 
tice. If a corporation has i00 percent of its 
stockholders as registered men, I see no prob- 


surveyor is an em- 


lems, but as yet this is not a requirement in most 
States. 

Perhaps, surveyors from other States would 
like to comment on this. Curtis M. Brown 


Boundary Corners 


prevent damage to the monuments. Questions, 
such as on which side of the fence the corner 
is found and how far from the building the 
crosscut is located, can usually be answered by 
the photographs. 

If a 35-mm. camera is used with black-and- 
white film, the cost will amount to only about 
20 cents a photo. This is but a small price to 
pay for the splendid service that will be ren- 
dered. 


The Illinois Surveyor 








Original Terminus Marker of 
Pennsylvania-West Virginia State Line 
To be Restored ' 


The new site of the southern terminal monu- 
ment of the State Line 
recently relocated and rededicated as a reference 
mark to the “point of beginning” of the United 
States surveys of the western public lands, at 
East Liverpool, Ohio?—and the location, on the 
opposite side of the Ohio River, of the northern 
terminal marker of the Pennsylvania-West Vir- 
ginia line were inspected Tuesday, November 
29, 1960, by A. G. Reese, Director, Pennsylvania 
Bureau of Land Records. 

Earlier in 1960, the 1785 stone marker con- 
the terminal monument of 
the Pennsylvania-West Virginia line was found 


Pennsylvania-Ohio 


stituting northern 


along the bank of the Ohio River near Little 
Blue Run, some distance from the point where 
it was originally placed. The original marker 
was found by Richard S. Thompson and Gale 
Clutter, members of the Aboriginal Explorers 
Club, and plans have been made to return it to 
its original location. 


1 Based on information contained in the No- 
vember 30, 1960, issue of the East Liverpool Re- 
East Liverpool, Ohio. 

2See SURVEYING AND MapPinc, June 1960, 
Vol. XX, No. 2, pages 229-232, and December 
1960, Vol. XX, No. 4, pages 475-482. 


view. 


The Knack of Not Talking 


Epiror’s Notre.—The following, credited to 
The Little Gazette, was found under the above 
title in The New Age for December 1960. There 
is food for thought therein. 

Tranquility seems to be going the way of the 
whooping crane. Whooping talkers are to 
blame. People talk, not so much because they 
want to, but simply because they haven’t the 
moral stamina to keep quiet. The result is, in 
our friendly social relationships we encounter 
fewer and fewer oases of silence. Soul-healing 
is harder and harder to come by. 

Somehow it has become impolite not to talk. 
Why would it not be more kind to indulge those 
around you with pleasant intervals when they 


can be near you and yet not have to listen? 
There would be a number of advantages. Your 
thoughts would have time to catch up with your 
tongue; your ignorance could be concealed that 
much longer; and when you did talk there 
would always be—for your listeners—the in- 
triguing possibility that you might have some- 
thing to say that they would be interested in 
hearing. 

Once you get the hang of keeping your mouth 
shut you will wonder why you haven’t tried it 
before. And you will appreciate what Calvin 
Coolidge meant when he broke his silence long 
enough to declare, “I never have been hurt by 
anything I didn’t say.” —The Little Gazette 


Giant Book 


The Department of Mines and Technical 
Surveys, Ottawa, Canada, has published a 30- 
page brochure, with an 8x 10 page size, which 
has on the front cover a picture of a woman who 
is apparently reading from a book that is about 
two feet taller than she is. Then, on the inside 
of the front cover, we found this note: “This 
pamphlet is reproduced from a seven-foot-high 
display book which depicts the activities of the 
Department of Mines and Technical Surveys, 
Ottawa, and which is being exhibited across 
Canada for the information of the interested 
public.” 

Well, that explained the striking picture on 
the cover, and we went on to find that the pages 
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of the book are divided into two columns— 
English in the lefthand column and French in 
the righthand column. The various activities 
of the Department are set forth in two langu- 
ages, and the captions of the illustrations are 
given in both English and French. 

If the original book is seven feet tall and the 
pamphlet is 10 inches tall, it would appear that 
the pamphlet has been brought out at a scale 
of 1:8.4, and that’s “large scale.’ Text in the 
original giant book must have been set in about 
72-point type which should make it readable, 
even for us oldsters whose arms are not quite 
long enough for reading newspapers conven- 
iently. 
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ELEMENTS OF PHOTOGRAMMETRY. Wil- 
freed H. Baker. The Ronald Press Com- 
pany, New York, 1960. 199 pp., 140 illus- 


trations. $5.00. 


The basic concepts of photogrammetric map- 
ping are presented in this book. It will be es- 
pecially useful as a text for instructors of photo- 
grammetry at the introductory level for college 
students. 

The geometry of vertical, oblique, and ter- 
restrial photography is covered without making 
use of the more complicated plotting equipment. 
Mosaics, interpretation, radial-line plotting, and 
current applications of photogrammetry in 
mapping are included topics. The insertion of 
written problems ard suggested laboratory prob- 
lems will be welcomed by the photogrammetry 
instructor who uses this text. —C. E. Coox 


PHOTOGRAMMETRY AND PuHotTo-INTER- 
PRETATION. Stephen H. Spurr. The Ron- 
ald Press Company, New York, 1960. 472 
pp., 151 illustrations. $12.00. 


This new edition of the author’s “Aerial 
Photographs in Forestry” (1948) is almost a 
completely new book. The first part is devoted 
to the fundamentals of photogrammetry. A 
comprehensive resume of new techniques and 
equipment is included. 

The second part of the book deals with photo- 
interpretation in general and forestry applica- 
tions in particular. The forestry applications 
cover the use of aerial photographs in forests, 
measurement of trees in stands, diameter and 
volume, forest surveys, controlling ground in- 
ventories, and forest measurement. 

In addition to the thorough coverage of the 
various subjects, the references and documenta- 


BOOK 


Guritry Eruemeris 1961. 
ley, Troy, N. Y. 


W. & L. E. Gur- 
Paper cover, 334 x 64, illus- 


trated, 92 pages + folded chart. 
The 1961 edition of the Gurley Ephemeris is 


TTC 


TTL Te 


tion are excellent. The organization of material 
and the presentation are worthy of commenda- 
tion. This book is a welcome addition to the 
literature on photogrammetry and _ photointer- 


pretation. —C. E. Coox 


Curve Surveyinc. R. B. M. Jenkins. 
Cleaver-Hume Press, Ltd., London, 1960. 
184 pp. 35 shillings. 


Curve Surveying is a lucidly written book, 
particularly useful to the field engineer respon- 
sible for staking curves combined with transition 
curves for railroads and for highways. 

Practical problems are given, supported by 
development of applicable equations for solution 
of general and special curve problems, including 
a single curve joining separate tangents, com- 
pound curves, and reversed curves. 

Three separate types of transition curves are 
given for attaining the change in direction and 
the proportionate change in superelevation from 
tangent to circular curve and between circular 
curves of differing degree (length of radius) 
curving in the same direction. These transition 
curves are The Cubic Parabola, The Clothoid, 
and The Lemniscate. 

There is a final chapter on the realinement of 
railway curves by use of measured middle ordi- 
nates, where rails have shifted from their ini- 
tially constructed position, to achieve a uniform 
transition from tangent to circular curve, uni- 
form circular curve, and transition from circular 
curve to forward tangent. 

From the highway engineer’s point of view, 
the book contains a practical approach to many 
computation problems but lacks sufficient sup- 
porting tables for ease in accurate computation 
of the essential parts of the circular curve and 
spiral transition curves. WituaMm T. Pryor 


NOTES 


now available for distribution to teachers, stu- 
dents, and practitioners of surveying. This pub- 
lication is so well known that it seems unneces- 
sary to describe it in detail. 
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Scientiric ReEsouRCcES OF THE SAN FRAN- 
cisco Bay Area (3rd. Edition). International 


Science Foundation. 

This handbook, compiled and edited for the 
International Science Foundation by Coopera- 
tive Research Institute, contains chapters cover- 
ing the following: universities and college, with 
information on current research in their various 
departments; scientific institutions such as mu- 
seums and foundations, giving a summary of 
their research activities; engineering and scien- 
tific societies having headquarters or branches 
in the Bay Area, giving addresses, officers, activi- 
ties, etc.; consulting engineers; industrial re- 
search facilities, describing the research being 
carried on by the area’s industrial organizations; 
Bay Area trade associations engaged in research; 
Federal, State, county, and municipal agencies 
concerned with scientific research; and scientific 
and technical periodicals originating in the Bay 
Area. 

Copies are available at $5.00 each from In- 
ternational Science Foundation, World Trade 
Center, San Francisco 11, California. 


Fitm DistorTIOoN COMPENSATION FOR PHoTO- 
GRAMMETRIC Use. G. C. Tewinkel. Coast and 
Geodetic Survey Technical Bulletin No. 14, 
September 1960. Paper cover, 8x 10, 5 pages, 
illustrated. Superintendent of Documents, Gov- 
ernment Printing Office, Washington 25, D. C., 
$0.10. 

This bulletin exhibits the results of certain 
studies of irregular film distortion and provides 
methods of compensating for such distortion in 
photogrammetric work. 


A Srncurar Geopetic Survey. Lansing G. 
Simmons. Coast and Geodetic Survey Tech- 
nical Bulletin No. 13, September 1960. Paper 
cover, 8x10, 14 pages, illustrated. Superin- 
tendent of Documents, Government Printing 
Office, Washington 25, D. C., $0.15. 

A detailed statement concerning the problems 
involved, equipment and methods used, and re- 
sults obtained in the unusual triangulation proj- 
ect in the vicinity of Cape Canaveral, Fla., 
mentioned in SURVEYING AND Mappinc, Decem- 
ber 1960, Vol. XX, No. 4, page 506, under the 
title “Better Than ‘One in a Million’.” 


A Gume to Historica, CarTrocrapHy—A 
SeLectep, ANNOTATED List OF REFERENCES ON 
THE History or Maps AND Map MakINc- 
Second Edition, Revised. Compiled by Walter 


W. Ristow and Clara E. LeGear. Map Division, 
Reference Department, Library of Congress, 
Washington 1960. 


Paper cover, 8x 10'/2, pro- 











SURVEYING AND MAPPING 


cessed, 22 pages. Free to libraries and other 
institutions upon request to the Publications 
Unit, Library of Congress, Washington 25, D. C, 

This publication contains 67 annotated refer. 
ences pertaining to the history of maps and 
mapmaking, arranged alphabetically by name 
of author. A four-page classified index will as. 
sist the user to locate material in any particular 
classification quite readily. Library of Congress 
call number is given with each item, and the 
annotations call attention to the outstanding 
features of the various works. 


PLANE CoorpINATE INTERSECTION TAasLgs 
(21%2-MinutE)—IpanHo. Coast and Geodetic 
Survey, Publication 65-1, Part 10, 8 x 10, paper 
cover, iv+172 pages. Available from Superin- 
tendent of Documents, Government Printing 
Office, Washington 25, D. C. $1.00. 


PLANE CoorpINATE INTERSECTION TABLES 

2Y%2-MinuTE)—Iowa. Coast and Geodetic 
Survey, Publication 65-1, Part 13, 8 x 10, paper 
cover, iii+91 pages. Available from the Super- 
intendent of Documents, Government Printing 
Office, Washington 25, D. C., at 50 cents per 
copy. 

The tables in these publications contain the 
plane coordinates for 22-minute intersections 
of meridians and parallels within the limits of 
the States. These plane coordinates are based 
on the State plane-coordinate systems estab- 
lished by the U. S. Coast and Geodetic Survey. 
The tables are arranged by 12-minute bands 
of latitude with the full range of longitude of 
the Zone, followed by the coordinates for the 
next higher band of latitude. The tables are 
also arranged by Zone. 


OriGINAL INsTRUCTIONS GOVERNING PUBLIC 
LAND Surveys, 1815-1855—A Gur To THER 
Use 1n Resurveys or Pustic Lanps. Edited 
and Published by the late J. S. Dodds (Past 
President, ACSM). The general edition, for use 
in all Public Lands States, is available at $5.25 
postpaid from Mrs. J. S. Dodds, 213 8th St, 
Ames, Iowa. 

In his preface, Professor Dodds stated, “It 
should be noted that the 1855 instructions were 
standard for the great body of U. S. Surveys for 
about fifty years. For surveys made at any time 
from 1855 to 1900 the 1855 instructions are a 
valuable handbook for any practicing surveyor 
on retracement of original surveys.” 

This book was also published in an Iowa edi- 
tion, which, in addition to the material pub- 
lished in the general edition, contains material 
relating solely to Iowa and its boundaries. 
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BOOKS IN REVIEW 


Report OF THE 45TH NATIONAL CONFERENCE 
on WeicHts AND Measures 1960. Bureau of 
Standards Miscellaneous Publication 235, issued 
December 16, 1960, 158 pages, $0.75. Order 
from Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C. 

This report records the full proceedings of 
the 45th National Conference on Weights and 
Measures which was held in Washington, D. C., 
June 6-10, 1960. 


PraNE CoorDINATE ProjecTION TaBLES— 
Puerto Rico AND Vircin IsLanps. Coast and 
Geodetic Survey, Publication 65-2, 8 x 10, paper 
cover, 12 pages. Available from Superintendent 
of Documents, Government Printing Office, 
Washington 25, D. C. $0.15. 

The plane coordinate system used in Puerto 
Rico, the Virgin Islands, and St. Croix Island is 
based on a Lambert conformal conic projection 
with two standard parallels. The tables are of 
use in deriving plane coordinates from geo- 
graphic positions and geographic positions from 
plane coordinates. The tables are arranged for 
machine calculation. 

(Continued on page 115.) 





PHOTOGRAMMETRY and 
PHOTO-INTERPRETATION 


With a Section on Applications to Forestry 
STEPHEN H. SPURR, The University of Michigan 
This Second Edition of the author’s widely 
used and highly successful “Aerial Photographs 
in Forestry” discusses and utilizes significant de- 
velopments in the techniques of aerial photog- 
raphy, photogrammetry, and photo-interpreta- 
tion. Book brings together specialized material 
on the use of aerial photographs in vegetation 
mapping, forest inventory, and forest manage- 
ment. Abundant illustrations. “Exceptionally in- 
teresting and instructive.’—Soiw Science. 2nd 
Ed., 1960. 472 pp.; 170 ills., tables. $12 


ELEMENTS OF 
PHOTOGRAMMETRY 


WILFRED H. BAKER, West Virginia University 
New! This compact book presents the funda- 
mentals of photogrammetry in a clear and 
logical order. It explains the planning of a flight 
mission, the assembly of the photographs, and 
the use of stereoscopic instruments. Book dis- 
cusses both vertical and oblique photographs 
and combinations of them. 1960. 199 pp., 144 
ills, $5.00 
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WANTED 


The supply of several back issues of 
SURVEYING AND Mappinc is very low. 
For a limited period the American 
Congress on Surveying and Mapping 
will pay to members $1.00, plus post- 
age, for each complete copy of the fol- 
lowing sent to American 
Congress on Surveying and Mapping, 
Room 430 Woodward Building, 733 
15th Street, N.W., Washington 5, D.C.: 

Vol. VI, Nos. 1 & 2; 
Vol. VII, Nos. 1 & 2; 


issues, if 


Vol. LX, No. 1; 
Vol. X, No. 1; 

Vol. XI, Nos. 1 & 2; 
Vol. XVIII, No. 1; 
Vol. XIX, No. 1. 
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tion. If larger head is needed, a 4” molten 
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Furnished in any desired length—in multiples to steel 
of 6 inches. Packed 10 markers to a carton. 
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This professional instrument measures any dis- 
tance over smooth or irregular surfaces with pre- 
cision accuracy to the fraction of an inch. Excellent 
for laying out roads, streets, bridges, telephone and 
power lines, as well as land evaluation, industrial 
and residential area mapping, etc. Universally used 
by utility companies, land companies and govern- 
ment agencies. Rolatape, Inc., 1741 14th Street, 
Santa Monica 5, California. 
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Automatically/ 
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SURVEYING AND MAPPING 


MEETINGS 


PAST, PRESENT, AND FUTURE 


The 4th Annual Conference of the Illinois 
Registered Land Surveyors Association was held 
at Urbana, IIl., February 13-14, ‘1961. 


The 2nd Land & Construction Surveyors Con- 
ference was held at Pennsylvania State Univer. 
sity, University Park, Pa., January 16-18, 1961, 


The 54th Annual Meeting of the Canadian 
Institute of Surveying was held at the Chateau 
Laurier, Ottawa, Canada, February 8-10, 1961. 


The Virginia Association of Surveyors held 
its annual meeting at Motor House, Williams- 
burg, Va., January 20-21, 1961. 


The ASP-ACSM Combined Meetings & Co- 
Exhibit were held March 19-25, 1961, at the 
Shoreham Hotel, Washington, D. C. 


The 9th Annual Convention of the California 
Council of Civil Engineers & Land Surveyors 
was held January 26-28, 1961, at the Miramar 
Hotel in Santa Barbara, Calif. 


The 8th Annual Meeting of the Association 
of Newfoundland Surveyors was held January 
23-24, 1961, at the Newfoundland Hotel, St. 
John’s, Newfoundland. 


The 9th Annual Indiana Land Surveyors Con- 
ference, sponsored by the Indiana Society of 
Professional Land Surveyors and the School of 
Civil Engineering, Purdue University, was held 
at Purdue University, Lafayette, Ind., January 
12-14, 1961. 


The 10th Annual Meeting of the Association 
of Provincial Land Surveyors of Nova Scotia 
was held at the Lord Nelson Hotel, Halifax, 
Nova Scotia, November 21-22, 1960. 


The 69th Annual Meeting of the Association 
of Ontario Land Surveyors was held February 
13-15, 1961, at the Prince Edward Hotel, Wind- 
sor, Ontario, Canada. 


The South Carolina Society of Registered 
Land Surveyors held its annual meeting on 
January 14, 1961. 


The American Society of Civil Engineers will 
hold its spring convention at the Hotel Westward 
Ho in Phoenix, Arizona, April 9-14, 1961, and 
its Surveying and Mapping Division has sched- 
uled two sessions—April 10, at 2:30 p.m., and 
April 11, at 2:30 p.m. 
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The Army Map Service, of the Corps of Engineers, U. S. Army, publishes quarterly a series of 
processed sheets under the title: “Abstracts of Articles on Geodesy and Related Fields.” The fol- 
lowing excerpts are from the issue bearing the date of October 1960 and are selected for reprinting 
in SURVEYING AND Mapptnc as being of possible interest to a considerable percentage of our read- 
ers. The selection has been somewhat arbitrary, and only those abstracts believed to be of quite 


general interest have been included. 


732 Principles of University Training in Ge- 
odesy and Cartography at the Prague Technical 
College (Prinzipien der Hochschulausbildung in 
der Geodasie und Kartographie an der Tech- 
nischen Hochschule Prag). Prof. Dr. Ing. J. 
Bohm. 


After glancing back at the historical develop- 
ment of higher learning in geodesy and cartog- 
raphy at the Prague Technical College, special 
trends of geodetic university studies and the 
organization of the faculty at the department of 
surveying are discussed. 

The first two years of study are devoted to 
general training in basic disciplines. 

Geodetic specialization emphasizes geodesy, 
astronomy, gravimetry, and geodetic applications 
to engineering construction and mining. The 
last two semesters also include photogrammetry. 

Cartographic specialization emphasizes geog- 
raphy. 

The present plan of studies contains ten se- 
mesters, of which the last semester is reserved 
for preparing and writing a thesis in one of the 
specialized fields of study. 

For the purpose of improving the connec- 
tion between university training and practical 
requirements, the principles of a planned study 
reform are presented. 

In conclusion, reference is made to the sig- 
nificance of cooperation between the technical 
institutions of Prague and Dresden. 

VERMESSUNGSTECHNIK (German) AMS-GL- 
B664.7350, Vol. 7, No. 10 (1959)-me 


742 Tellurometer Measurements in 1958 (by 
Dept. I of the German Geodetic Research Insti- 
tute) in the Munich Base Development Net 
(Tellurometermessungen 1958 (der I. Abteilung 
des D.G.F.1.) im Basisvergroesserungsnetz Muen- 
chen). M. Kneissl and R. Sigl. 
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—EpIToR 


In 1958, several sides in the Munich base de- 
velopment net were measured with a Tellurom- 
eter, acquired for the use of the Greenland expe- 
dition in 1959. The accuracy obtained in the 
side measurements proved to be independent of 
the side lengths. A comparison of the results for 
the sides Munich-Schweitenkirchen (41.0 km) 
and Munich—Hohenpeissenberg (56.3 km) with 
those obtained from existing trigonometrical 
measurements showed that the Tellurometer 
measurements gave slightly too long side lengths 
as compared to the principal triangulation net 

scale factor about 1 + 6 x 10-*), but agreed well 
with the length of the side Munich-Schweiten- 
kirchen derived from the Clauss base. 

The adjustment of the trilateration net, re- 
peated several times, resulted in a mean error for 
the unit of weight averaging + 0.07 m.; the cor- 
rections to the measured sides average + 3.5 cm. 
The average accuracy of the position of the new 
points, determined by trilateration only, was 
+0.1 m. 

BAYERISCHE AKADEMIE DER WISSENSCHAFTEN, 
Mathematisch- Naturwissenschaftliche Klasse, 
Abhandlungen, Neue Folge (German) AMS- 
GL-B664.2600, No. 100 (1959) -ms 

744 New Types of Tellurometers (Neue Tell- 
H. Draheim 


In January 1960, the firm of Gebr. Wichmann 
presented some newly developed instruments of 
the Tellurometer type. 

One was a compact Tellurometer, Type 


urometertypen 


M/RA 2, which can be used as a master as well 
as a slave station. 

The other was the “Hydrodist Measurement 
Equipment” used mainly to measure distances 
of moving ships to fixed stations on land. In 
principle, this equipment consists of two Tellu- 
rometers working on different carrier frequencies 
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eliminating the fine readings so that the con- 
stantly changing distances can be read continu- 
ously. The manufacturer states a measurement 
accuracy of + 1.5 m. 

ALLGEMEINE VERMESSUNGSNACHRICHTEN 
(German) AMS-GL-B664.7002, No. 4( 1960) -ms 

749 The Problems of Our New Projection Sys- 
tem (Az Gj vetiileti rendszeriinkkel kapcsolatos 
kérdések). Dr. Lajos Homorédi. 


For the past several years the small-scale, top- 
ographic maps of Hungary have been based on 
the Gauss-Krueger projection, while the 
cadastral maps retained either the stereographic 
projection dating back to 1864, or the oblique 
axis cylindrical projection, introduced in 1908. 
Thus, the problem arose: Which projection 
should be used for the new triangulation net 
nearing completion, and whether the cadastral 
maps should be converted into the Gauss- 
Krueger system, or remain in their original 
projection? 

The article discloses the viewpoints which 
governed the discussion of these questions by the 
Geodetic Committee of the AFTH (State Office 
of Geodesy and Cartography). The following 
decision was reached: 

The computation of the triangulation and the 
preparation of the maps should be carried out on 
the Gauss-Krueger projection, with 3° zones, 
applying the scale factor of 0.9999. 

This solution has several advantages. First, 
two zones will be sufficient to cover all of Hun- 
gary (instead of the previous 4 zones) with 18° 
and 21° respectively, as central meridians. 
These will be asymetric zones, elongated east and 
west towards the boundaries of the country, be- 
cause otherwise the area west of the Agfalva- 
Velem-Rédics line would fall into the 15° CM 
zone, and the area east of the Tarpa-Fehérgyar- 
mat-Nagyecsed line would fall into the 24° CM 
zone, respectively. $y introducing the scale 
factor of 0.9999, the linear distortion will not be 
more than 16 cm. per km., even in these bound- 
ary areas. 

Other advantages of this solution are: (a) it 
reduces to a minimum the number of projection 
zones (coordinate systems); (b) it can be intro- 
duced immediately; the necessary tables being 
available, time and expense can be saved; (c) 
for about 50 percent of the country’s territory, 
transformation of coordinates will be unneces- 
sary for medium- and small-scale mapping; (d) 
it is universal and international in character, 
which is advantageous not only since the neces- 
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sary tables are available but also because the 
system is the basis of most international opera- 
tions. 

The author also suggests a detailed program 
which could be followed to introduce the new 
projection system with the minintum of interrup- 
tion of current geodetic activities. 

GeropeziA ES KartocrariA (Hungarian) AMS- 
GL-B661.7200, Vol. 11, Nos. 2 & 3 (1959) -af 


756 Comparison Between the 1949 and 1958 
Precise Levelings in the Trieste Harbor Area 
‘Confronto fra la livellazione di precisione 1949 
nella zona portuale di Trieste ed una ripetizione 
effettuata nel 1958). 


The 1949 precise leveling in the Trieste har- 
bor area was repeated in 1958, in order to check 
differences in elevation during that time interval, 
The earlier leveling had been intended to con- 
nect the bench mark of the reconstructed 
Oceanographic Experimental Institute. (Istituto 
Sperimentale Talassografico) to the zero point of 
the tide gauge of Molo Sartorio. 

It was found that about 23 bench marks had 
either disappeared or could otherwise not be 
recovered. Nine bench marks were found to be 
reliably recoverable, and 22 new bench marks 
were established. 

Instruments used in the earlier leveling were a 
Zeiss III level and invar tapes; the new leveling 
was carried out with a Zeiss Ni2 automatic level. 

The accuracy of the 1958 leveling is: 

o =0.24 mm/km. (systematic probable error) 

n= 0.26 mm/km. (accidental probable error), 
which is very close to the established limits for 
precise leveling of the IGGU. 

A comparison of the results of the 1949 and 
1958 leveling yields a maximum relative move- 
ment of — 2.9 mm. per year. 

A sketch of isokinetic lines of vertical dis- 


placement from 


(equidistance 0.5 mm/year) 
1949 to 1958 is appended. 

Future periodic levelings will have to confirm 
the significance of the results, i.e. sinking of the 
docks and some harbor areas. 

Molo Sartorio shows a very slight sinking. If 
confirmed, this will be of particular importance, 
since the Austrian Molo 
Sartorio. 


leveling datum is 
Bo._LeTTINo pi GeorisicA TEoRICA ED APPL 
cata (Italian) AMS-GL-B641.5500, Vol. I, No. 
1 (1959) -me 
772 The Adjustment of the USSR Astro-Geo- 
detic Net (K voprosu ob uravnivanii astronomo- 
geodezicheskoy seti SSSR) B. N. Rabinovich 


The article discusses the problem of the read- 
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justment of the astro-geodetic net of the USSR 
which is to be undertaken upon completion of 
the field work in 7-8 years. The Commission 
for the Establishment and Adjustment of the 
National Geodetic Net in the USSR decided in 
its Resolution No. 2 that Krasovskiy’s method of 
projection should be used, and that Laplace 
azimuths and bases should be treated as non- 
adjustable quantities. At present the question is 
being investigated whether the adjustment should 
be carried out by angles or by directions. 

The author estimates that the completed astro- 
geodetic network will have an east-west extent of 
9,000 kilometers, and a north-south extent of 
2,400 kilometers. 
covering an area of 40,000 square kilometers 


With each polygon (loop) 


in exceptional cases up to 60,000 sq. km.), it is 
estimated that the network will consist of ap- 
proximately 440 polygons with 12 east-west arcs 
With an average of 15 
simple triangles in each of the 930 sectional arcs, 
the adjustment will involve a total of between 
If the 


adjustment is carried out by indirect observations 


and 41 meridional arcs. 


18,000 and 23,000 condition equations. 


the number of normal equations would be about 
35,000. 

The previous adjustments of the first-order 
triangulation in the USSR were not entirely 
rigorous since interdependent 
treated as observed quantities. It is now proposed 


functions were 


to carry out an absolutely rigorous adjustment 
which, despite the enormous number of equa- 
tions involved, is feasible for the following rea- 
sons: 

l. The use of the method of Pranis-Pranevich 
would break the adjustment computations down 
in partial systems, and not more than 1/6 to 
1/7 of the total number of equations would enter 
into the connecting system; 


2. The dependence between equations formed 


ABSTRACTS OF ARTICLES ON GEODESY | 


chains. 


GL-B675.2214, No. 12 


Method of Trilateration 
metricheskikh setey metodom trilateratsii) F. F. 
Pavlov. 


one junction point. 
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for partial systems at considerable distance from 
one another is small; 


3. The use of high-speed electronic computing 


equipment. 


Regarding the question whether the adjust- 


ment should be made by angles or by directions, 
the author states that the adjustment by angles 
will minimize the deformations in the net due to 
refraction and lessen the systematic swing of the 


However, if Laplace azimuths and base 


lengths are held fixed at intervals of 200 kilom- 
eters, this precaution would limit the systematic 
distortions, and the residual distortions will be 
smaller in the adjustment by directions. 


GeropeEztvyA 1 KartocraFiyA (Russian) AMS- 
1959) -ap 


773 Adjustment of Traverse Nets by the 
Uravnivaniye poligono- 


In a network of traverse lines intersecting at 


several junction points, the observed traverse 
lines between junctions may be replaced by 
straight lines which will then form a trilatera- 
tion net. The author suggests the adjustment of 
this trilateration net by the method of indirect 
observations. 


The results will be very close to 


those obtained by the rigorous least-squares ad- 
justment of the traverse. 


After developing the formulae for the observa- 
tion equations, the author gives a numerical ex- 
ample of the adjustment of a traverse net with 
Having obtained the cor- 
rections to its preliminary coordinates, the posi- 
tion of the junction point is held fixed and the 
individual traverses are adjusted by any of the 
conventional methods. 

Geopeziya 1 Karrocrariya (Russian 
GL-B675.2214, No. 12 (1959)-ap 


AMS- 


SIAM’s Visiting Scientists Lecturship Program 


Read on! This is not what you think it is. 


SIAM (Society for Industrial and Applied 
Mathematics) is continuing through the 1960-61 
academic year its Visiting Scientists Lectureship 
Program and has published a booklet descrip- 
tive of the program, the lecturers, and the top- 
ics they undertake to discuss. The program is 
divided into two parts: A. Visits to Academic 
Institutions, and B. Visits to Non-Academic In- 
stitutions. Part A is supported, at least in part, 
by the National Science Foundation, while Part 


B is of a self-supporting nature. 

Some of the announced lectures might easily 
be of interest to surveyor organizations, espe- 
cially those on computational methods, com- 
puter installations, and mathematics related 
thereto. 

Further information may be obtained from 
Dr. John K. Sterrett, Chairman, SIAM Lecture- 
ship Program, 2321 Jameson Street, S.E., Wash- 
ington 21, D. C. 





106 





Pa 


THE BRUNTON® 


POCKET TRANSIT 





it’s HANDY... 
weighs only 9 oz.; 2% x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 


ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within | 


IT’S MADE TO LAST A LIFETIME 


“Over 60,000 Brunton Transits since 1896" 


See your local engineering supply house 
or WRITE FOR CATALOG 


Brunton is a registered trademark of 


Wn. AINSWORTH & SONS, Inc. 


215) LAWRENCE ST. + DENVER 5, COLORADO 
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Now Hear This 


A total of 763 additional timesavers to relieve 
the tedium of routine drawing for draftsman, 
artist, or mapmaker are listed in a new 28-page 
catalogue offered by Chart-Pak, Inc., Leeds, 
Massachusetts, manufacturer of preprinted pres. 
sure-sensitive tapes, symbols, and sheets for use 
in the preparation of graphic visual aids. 

Modern Talking Picture Service, Inc., 3 East 
54th Street, New York 22, N. Y., has published 
a new guide to technical films for use by busi- 
ness, industry, and commercial and engineering 
colleges. More than 130 films dealing with 
specific technical subjects are offered on a free 
loan basis. For your copy of “Modern’s Catalog 
of Free Loan Technical Films,” write to the 
above address. Some of these might be suitable 
for showing at Section meetings. 


Drafting pens tipped with tungsten carbide 
Carboloy) are described in a product data sheet 
now available from Keuffel & Esser Co., Third 
and Adams Street, Hoboken, N. J. 


A six-page folder is now available from 
Keuffel & Esser Co., to describe its new, econ- 
omy-priced 8935 “Doric” (R) Lettering Set, 
Illustrations include samples of the letter faces 
and sizes that can be drawn with the 8935 Doric. 
Letters may be formed at any slant up to 221° 
from the vertical by adjustment of the scriber 
arm, 


Among several, noncredit, review courses given 
by the University of Virginia, Division of Ex- 
tension and General Studies, Northern Virginia 
Center, 1206 N. Quincy St., Arlington 1, Va., is 
one, “Land Surveying Review,” which should 
be of interest to our readers in the Washington 
Metropolitan Area. The course begins April 
3, 1961; meets Mondays and Wednesdays from 
7:00 to 9:00 p.m., at George Mason College 
(Bailey’s Crossroads) ; runs for 12 meetings; and 
the fee is $15.00. Preliminary registrations can 
be made by mail or telephone JA 7—3125, JA 
8-6660, or JA 2-9118. 


Applications for admittance to the new civil 
engineering program at the Kellogg Campus of 
California State Polytechnic College are being 
accepted. The State Board of Education has 
approved the college’s application to offer the 
curiculum. Included among the course offer- 
ings will be elementary surveying, engineering 
drafting, descriptive geometry, and numerous 
other engineering subjects. 

Keuffel & Esser’s new “Leroy” (R) “020” 

(Continued on page 115.) 


iil 





ATT 


This ¢ 
informat 
such ma 
such inf 


H 
tr 
1960. 
drainas 
series-C 
of the s 
The 
upper- 
is nam 
All 
These 
lines, F 
water 
tions, 
black 
print. 
townsl 
1,000- 
folder 
Star 
percer 
of 40 | 
to the 
maps 





* In 
1Tn 
2 In 
7 In 


tIn 


Alab 
ADAM 


PELL 





LAPPING 


to relieve 
draftsman, 
w 28-page 
C., Leeds, 
nted pres. 
ts for use 
ds. 


ic., 3 East 
published 
e by busi- 
ngineering 
ling with 
on a free 
*s Catalog 
ite to the 
€ suitable 


n carbide 
data sheet 


10., Third 


ble from 
lew, econ- 
ering Set, 
‘tter faces 
135 Doric. 
» to 221° 
he scriber 


irses given 
m of Ex- 
1 Virginia 
1, Va., is 
ch should 
‘ashington 
fins April 
days from 
n College 
tings; and 
itions can 
3125, JA 


new civil 
‘ampus of 
are being 
ation has 
offer the 
irse offer- 
igineering 
numerous 


2) 020” 





(eee 





| Map Information 














STEELE 


win PUUDUEDEDEDE OU DEEEROR DEDEDE DE ROETEDETEDEDEETEDEDEDEDE DED EETED ETE DE DEDEDE Ud 

This department was inaugurated for the purpose of bringing to the attention of the members 
information pertaining to the availability of maps, surveys, etc., with particular emphasis on how 
such material can be procured. It is believed that through an interchange and dissemination of 
such information maximum benefits will accrue to the surveying and mapping profession.—Eprror 


Topographic Maps 


HE FOLLOWING quadrangle maps were published or became available for dis- 
tribution by the U. S. Geological Survey between September 1 and November 30, 
1960. The list includes newly compiled maps; revised maps on which contours and 
drainage usually are unchanged, but the works of man are brought up to date; and 
series-converted maps which are 15-minute maps produced from four 72-minute maps 
of the same area. The maps are new unless otherwise desginated by numerical superscript. 
The quadrangle name (in capital letters) is followed by the name of the county (in 
upper- and lower-case letters) that contains the place or feature for which the quadrangle 
is named. 

All maps are available with or without the green overprint that indicates woodland. 
These maps show the shape and elevation of the land surface (represented by contour 
lines, printed in brown—except those marked with the letter (P), which are planimetric) ; 
water features (in blue); works of man, including cities, towns, and scattered habita- 
tions, schools, churches, railroads, roads and boundaries, place and feature names (in 
black); and woodland areas (in green). Principal roads are shown by a red over- 
print. In areas that have been covered by Bureau of Land Management surveys, 
township and section lines are shown. The State rectangular coordinates and the UTM 
1,000-meter grid systems are indicated in the margins of the maps. An information 
folder further describing topographic maps is available on request. 

Standard quadrangle maps may be obtained for 30 cents per copy. A discount of 20 
percent is allowed on orders amounting to $10 or more at the retail price; a discount 
of 40 percent is allowed on orders amounting to $60 or more. Orders should be addressed 
to the U. S. Geological Survey, Washington 25, D. C., (or Denver 15, Colorado, for 
maps of areas west of the Mississippi River). 





* Indicates 15-minute quadrangles; all others are 7'/2-minute quadrangles. 
1 Indicates a revised map. 

2 Indicates a series-converted map. 

} Indicates availability in either a contour or a shaded-relief edition. 

t Indicates preliminary black and white edition. 


Alabama Arizona-California 
ADAMSVILLE—Jefferson PINSON—Jefferson CROSS ROADS—San Bernardino 
ALTOONA—Etowah SPRINGVILLE—St. Clair PARKER DAM*—San Fernando 
BIRMINGHAM SOUTH— SUSAN MOORE—Blount STANDARD WASH—Mohave 

Jefferson VANDIVER—Shelby a“ ee 
BOAZ—Marshall WESTOVER—Shelby Arizona-Nevada 
BROOKS VILLE—Blount SPIRIT MOUNTAIN SE—Mohave 
CAHABA HEIGHTS—Jefferson : i 
CULLMAN—Crllman Alaska Arkansas 
DOUGLAS—Marshall OPHIR A-6* DANSBY—Lee 
GARDENDALE—Jefferson OPHIR D-6* Californi 
HOLLY POND—Cullman PRINCE RUPERT C-2 & C-3* SHOTS ; 
IRONDALE—Jefferson SKAGWAY B-4* AGUA CALIENTE SPRINGS— 
ODENVILLE—St. Clair SLEETMUTE C-8* San Diego 
ONEONTA—Blount SLEETMUTE D-8* BORREGO SINK—San Diego 
PELL CITY—St. Clair TALKEETNA C-1* CAMBRIA—San Luis Obispo 
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CHILAO FLAT—Los Angeles 
CLARK LAKE—San Diego 
BARSIOO AKE VALLEY— 

San Diego 
FIGUEROA MTN. 

Santa Barbara 
HEMET*—Riversile 
JACUMBA—San Diego 
LAKE CACHUMA— 

Santa Barbara 
LOMPOC—Santa Barbara 
LOMPOC HILLS—Santa Barbara 
LOS OLIVOS—Santa Barbara 
PALM SP RINGS*—Rive »rside 
SAN RAFAEL MTN 

Santa Barbara 
SANTA MARIA—Santa Barbara 
SANTA YNEZ—Santa Barbara 
SHELL REEF—Imperial 
SWEENEY PASS—San Diego 
TENT HILLS—Kings 
TRANQUILLON MTN.— 

Santa Barbara 
TUBB CANYON—San Diego 
WATERMAN MTN.—Los Angeles 
WHALE PEAK—San Diego 
ZACA CREEK—Santa Barbara 

California-Nevada 
UBEHEBE CRATER*—Inyo 

Colorado 
COMO**—Park 
EVERGREEN—Jefferson 


FLYING A RANCH—Pueblo 
FRAZER*—Grand 

Florida 
ESPANOLA—Flagler 
FALMOUTH—Suwannee 
FAVORETTA—Flagler 
FL. he - - BEACH EAST— 








FI 
FL ACL E *R BEACH WEST— 
Flagler 
FRINK—Calhoun 
GREEN POINT—Franklin 
GRETN A—Gadsden 
GUM LAKE—Polk 


CE LO ISA—L ake 






"Senne 
LACH—V olusia 
ORMOND BRAC H—Volusia 
PORT ORANGE—Volusia 

POYN ER—Polk 
QUINCY—Gadsden 

RED HEAD—Washington 


Hawaii 


ANAEHOOMALU—Hawaii 
HONAUNAU—Hawaii 
HUALALAI—Hawaii 


KOKO HEAD'—Honolulu 

PUU ANAHULU—Hawaii 

PUU LEHUA—Hawaii 
Idaho 

STREVELL*—Cassia 
Illinois 

NEW ATHENS**—St. Clair 


Illinois-lowa 
EDGINGTON**—Rock Island 
Illinois-Wisconsin 
SOUTH BELOIT—Winnebago 
Indiana 
HAYDEN—Jennings 
HOLTON—Ripley 
LAPAZ—Marshall 
MIAMI- Miami 
nek EAST—Elkhart 





“Ma irtin 
STRC )H'—Lagrange 


Kansas 
HARRIS DRAW*—wWallace 


HORSETHIEF DRAW*—Wallace 
WALLACE*—wWallace 
WESKAN*—Wallace 
Kentucky 
AUSTERLITZ"—-Bourbon 
BOWLING GREEN NORTH'— 
Warren 
BROOKS"—Bullitt 
DANVILLE i—Boyle 
HARRODSBU RG'—Mercer 
LEXINGTON EAST'—Fayette 
MOUNT W. ASHING TON'—Bullitt 
NICHOLAS 
SIMPSONVILL AD: Shel iby 
TAYLORSVILLE"—Spencer 
WINCHESTER'"—Clark 


Kentucky-Indiana 
HENDERSON Henderson 


Kentucky-Ohio 
VANCEBURG** 
Kentucky-Tennessee 


MODEL'—Stewart 
ROARING SPRING'"—tTrigg 
Louisiana 
EUNICE*—St. Landry 
GREENS BAYOU—Cameron 
HAMMOND*—Tangipahoa 
HARRISONBU RG*—Catahoula 
KINDER*—Allen 
Maine 
CASCO BAY**—Cumberland 
MOUNT DESERT*—Hancock 
PIERCE POND*—Somerset 
SPENCER LAKE*—Somerset 











Lewis 





Maine-New Hampshire 
YORK**—York 
Massachusetts 
EAST LEE —Perkshire 
GREAT BARRINGTON'— 
Berkshire 
OTIS*—Berkshire 


Massachusetts-Connecticut 
HAMPDEN'—Hampden 

Michigan 
BALDWIN *—Lake 
CLARE*—Clare 
EVART*—Osceola 
FRONTIER—Hillsdale 
HOWARD CITY*—Montcalm 
MONTAGUE*—Muskegon 
NORTH ADAMS—Hillsdale 
READING—Hillisdale 
REED CITY*—Osceola 

Minnesota 
AUDUBON—Becker 
CALLAWAY—Becker 
JENKINS—Crow Wing 
N 








ISSWA—Crow Wing 
PINE RIVER—Cass 
PINE RIVER SW—Cass 
ROSEWOOD— Marshall 
VIKING SE—Pe nnington 
VIKING SW—Pennington 


Mississippi 

PHEBA*—Cla 

WEST POIN‘’ i to lay 
Mississippi-Louisiana 

POPLARVILLE*—Pearl River 
Missouri 

HIGDON *2 
Missouri-Illinois 


BRUSSELS**—Calhoun 
KIMMSWICK **—Jefferson 





Madison 








SAINT CHARLES*2—St. 
Montana 


MILLER COULEE* 


Charles 





Valley 








SURVEYING AND MAPPING 


Montana-W yoming-Idaho 
WwW rots YELLOWSTONE*— 
Gallatin 
Nevada 
AWAKENING PEAK*—Humbolit 
BLISS*—Humboldt 
JIGGS*—Elko 
RAILROAD PASS*—wWhite Pine 
Nevada-Arizona 
FIRE MOUNTAIN—Mohave 
MOUNT DAVIS—Mohave 
SPIRIT MOUNTAIN NW—Clark 
Nevada-California 
SEARCHLIGHT*—Clark 
New Hampshire 
GILMANTON *— Belknap 
MOUNT CHOCORUA*'—Carroll 
WOLFEBORO*'!—Carroll 
New Hampshire-Maine 
DOVER**—Strafford 
New Jersey-Pennsylvania 
TRENTON EAST'—Mercer 
New Mevico 
ALAMEDA'—BPernalillo 
ALBUQUE eee E EAST— 
Bernalill 
ALBUQUE RQU E 
Bernalillo 
CANADOR PEAK*—Hidalgo 
CLIFF*—Grant s 
LOMA DE LAS CANAS—Socorro 
LOS GRIEGOS'’—Bernalillo 
REDROCK*—Grant 
New Mevico-Texas 
ALAMO MOUNTAIN *—Otero 
New York 
ALEXANDRIA 





WEST"— 


BAY—Jefferson 
CHARLOTTEVILLE—Schoharie 
CHIPPEWA BAY—St. Lawrence 
COOPERSTOW N—Otsego 
DAVENPORT—Delaware 
DUNKIRK*—Chautauqua 
EAST SPRINGFIELD—Otsego 
E IM IESTON—Otsego 
FORT PLAIN—Montgomery 
HARPERSFIELD—Delaware 
HARTWICK—Otsego 
MORRIS—Otsego 
NORWICH *2—Chenango 
NUMBER FOUR*—Lewis 
ONEONTA—Otsego 
OTEGO—Otsego 
RICHFIELD SPRINGS—Otsego 
RICHMONDVILLE :—Schoharie 
SANGERFTIELD*2—Oneida 
SCHENEVUS—Otsego 
SPROUT BROOK—Montgomery 
STAMFORD—Delaware 
SUMMIT—Schoharie 
THOUSAND ISLAND PARK— 

Jefferson 
UNADILLA FORKS—Otsego 
WEST DAVENPORT—Delaware 
WESTFORD—Otsego 

North Carolina 
FAYETTEVILLE’—Cumberland 
GARLAND*—Sampson 
LOBELLA!—Moore 
MANCHESTER'—Cumberland 
NIAGARA'—Moore 
OVERHILLS'*—Harnett 

North Dakota 
CROFF—McKenzie 
DICKINSON NORTH—Stark 
DICKINSON ~ TH—Stark 
LEHIGH—Star 
LONE BUTTE NW—Me Kenzie 
WALCOTT—Richland 
WEST FARGO—Cass 

North Dakota-Minnesota 
CHRISTINE—Richland 
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MAP INFORMATION 


FARGO NORTH—Cass 
FARGO SOUTH—Cass 
HICKSON—Cass 


Ohio 
BELLEV UE—Huron 


BRADNE R—W 00d 
» Sandusky 








Sandusky 


rs 
HEL ENA- 
MANTUA— Portage 
PE MBERVILLE—Woo0d 
VERMILION EAST—Erie 
VERMILION WEST—Erie 
WIGHTMANS GROVE— 


Sandusky 


Oklahoma 
PAGE*—Le Flore 


Oregon 


PRAIRIE CITY*—Grant 
SAWTOOTH CREEK*—Harney 
WEST MYRTLE BUTTE*—Grant 


Pennsylvania 
ALLENTOWN*1—Lehigh 
BIGLERV ILLE—Adams 
BLACK MOSH ANNON- —Centre 
BUTLER KNOB—Huntingdon 
CHAMBERSBU RG—Franklin 
CONNEAUTVILLE—Crawford 
ELLIOTT PARK—Clearfield 
HUNTLEY—Clearfield 
IRVONA—Clearfield 
MAHAFFEY—Clearfield 
MAHANOY*2—Schuylkill 
McCONNELLSBURG—Fulton 
McSHERRYSTOWN—Adams 
MEXICO—Juniata 
PHILIPSBU RG—Centre 
PORT MATILDA—Centre 
SAINT THOMAS—Franklin 
SCOTLAND—Franklin 
WAYNESBORO—Franklin 
WESTOV ER—Clearfield 
WILLIAMSON—Franklin 


Puerto Rico 
BARRANQUITAS™Barranquitas 
CAMUY'—Camuy 
COMERIO—Comerio 
COROZAL’—Corrozal 
EL YNUQUE*—Rio Grande 
FAJARDO'—F ajardo 
JUNCOS*—Juncos 
NAGUABO'—Naguabo 
OROCOVIS'—Orocovis 
SAN SEBASTIAN 

San Sebastian 





South Carolina 
SALEM—Oconee 
SEWEE BAY—Charleston 
WALHALLA—Oconee 

South Carolina-Georgia 
TAMASSEE—Oconee 

South Dakota 
ENNING—Meade 


In addition to the standard series of quadrangle maps, small-scale 


FAIRPOINT NW—Meade 
FAIRPOINT SE—Meade 
FAIRPOINT SW—Meade 
REDOWL—Meade 
STONEVILLE—Meade 
VOLUNTEER NE—Butte 
VOLUNTEER NW—Butte 
Tennessee 
BOONE DAM —wWashington 
DENMARK—Madison 
JONESBORO —Washington 
MEDINA—Gibson 
THARPE—Stewart 
WESTOVER—Madison 
WHITEVILLE—Hardeman 
Tennessee-Kentucky 
FORK RIDGE—Claiborne 
Tennessee-Virginia 
CHURCH HILL*—Hawkins 
KINGSPORT—Sullivan 
Texas 
ARLINGTON—Tarrant 
BEAUMONT EAST—Jefferson 
BRITTON—Ellis 
BU DA*—Hays 
CARROLLTON—Dallas 
‘ARTHAGE*—Panola 




















CEDAR BAYOU—Harris 
( ‘OLLEYVILLE—Tarrant 
CUT AND SHOOT—Montgomery 
FERRIS Eilts 


GRAPE Vv INE—Tarr: int 
HAMON—Gonzales 
INDIA—Ellis 
IRVING—Dallas 
KENNEDALE—Tarrant 
LANCASTER—Dallas 
LELIA LAKE CREEK—Donley 
LIVINGSTONE*—Polk 
MANSFIELD—tTarrant 
McKNIGHT—Donley 
MESQUITE—Dallas 
MONTGOMERY—Montgomery 
rn GROVE—Walker 
OTTINE—Gonzales 
OUTLAW POND—Montgomery 
ROWLETT—Dallas 
SAN JACINTO—Walker 
SAN SABA—San Saba 
SEAGOVILLE—Dallas 
SHINNERY CREEK— 
Collingsworth 
WELLINGTON NW— 
Collingsworth 
WOLF RIDGE—San Saba 


Utah 
MOAB*—Grand 
Utah-Colorado 
CAJON MESA*—San Juan 
Utah-Idaho 
COTTON THOMAS BASIN*— 
tox Elder 
PARK VALLEY*—Box Elder 
YOST Box Elder 
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Virginia 
,ROADFORD—Smyth 
cA RBC )—Russell 





“HARL E sc ITY +2_C harles City 
CHATHAM HILL—Smyth 
CHILHOWIE—Smyth 
DUTY—Dickenson 

ELK GARDEN—Russell 
GARDEN MOUNTAIN—Tazewell 
HUTCHINSON ROCK—Tazewell 
LEBANON—Russell 
MARION—Smyth 

NEBO—Smyth 

NORA—Dickenson 

RURAL RETREAT—Wythe 
SALTVILLE—Smyth 

TIPTOP 





Washington 
ABERDEEN—Grays Harbor 
BOYLSTON *2—Kittitas 
CLE ELUM*—Kittitas 


West Virginia 
AURORA—Preston 
BANCROFT—Putnam 
TERRA ALTA—Preston 


West Virginia-Ohio 
NEW HAVEN—Mason 


West Virginia-Pennsylvania 
HUNDRED—Wetzel 


West Virginia-Pennsylwania- 
Ohio 
WEIRTON—Hancock 


Wisconsin 
CEDARBURG—Ozaukee 
DE FOREST—Dane 
HATFIELD* (P)—Jackson 
KENOSHA—Kenosha 
MADISON EAST—Dane 
MADISON WEST—Dane 
NECEDAH*(P)—Juneau 
PLEASANT PRAIRIE—Kenosha 
2 Ww ASHINGTON* 2 
Ozaukee 
PORT Ww. ASHING TON WEST— 
Ozaukee 
RACINE*2—Racine 
RACINE SOUTH—Racine 
STURTEVANT—Racine 
WAUNAKEE—Dane 
Wyoming 
CANYON VILLAGE*— 
Yellowstone National Park 
TWO OCEAN PASS*—tTeton 
W yoming-Montana 
TOWER JUNCTION*— 
Yellowstone National Park 


Wyoming-South Dakota 
TINTON *—Lawrence 


250,000) maps 


of areas in the United States and Territories are being published and distributed. They 


may be purchased from the Geological Survey for 50 cents per copy. 
series is available on request. 


{labama-Tennessee 
GADSDEN 

British Columbia-Washington 
VICTORIA 


Idaho 
CHALLIS 
Nevada-California 
RENO 


An index to the 


Oregon 
ROSEBURG 

Texas 
LAREDO 

Utah-Arizona 
ESCALANTE 
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Special metropolitan and vicinity maps of major United States cities are being pub. 
lished and distributed by the Geological Survey. These maps are prepared from stand. 
ard 72-minute maps at the scale of 1:24,000. Vicinity maps may be purchased from The 
Geological Survey for the prices indicated below. 


MADISON AND VICINITY, WISCONSIN. (38 by 45 inches) $1.50. . 
SHREVEPORT AND VICINITY, LOUISIANA, (43 by 54 inches) $1.50. 


State maps are also being published and distributed. These maps may be purchased 
from the Geological Survey for the prices indicated below. 


CALIFORNIA, SOUTH HALF (topographic). (46 by 64 inches) 1:500,000 scale. $2.00. 
MAINE (base). (16 by 22 inches) 11,000,000 scale. 20 cents. 

NEW MEXICO (base). (52 by 54 inches) 1 :500,000 scale. $1.00. 

PENNSYLVANIA (topographic). (29 by 44 inches) 1:500,000 scale. $2.00. 


Lake Survey Charts 


UBLICATION of new editions of the following Lake Survey Charts has been an- 
nounced by the United States Lake Survey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Build- 
ing, Detroit 26, Michigan, at $1.00 per copy. Payment is required in advance by P. 0. 
money order or draft, payable to the Treasurer of the United States. A catalog show- 
ing the areas described below is available free upon request. 
76.—Lake Michigan. South Haven, Mich., to 705.—Lake Michigan. Platte Bay, Mich., to Lake 


Benona, Mich., at 1:120,000 seale. Insets: South Leelanau, Mich., including the Manitou and Fox 
Haven, Mich., at 1:10,000 seale, and Saugatuk Mich., Islands, at 1:80,000 scale. Insets: Leland, Mich., at 








at 1:15,000. 1:2,500 scale, and South Manitou Harbor, Mich., at 
77.—Lake Michigan. Benona, Mich., to Point 1 :30,000 scale. 
Betsie, Mich., at 1:120,000 scale. Insets: Pentwater, 706.—Lake Michigan. Grand Traverse Bay and 
Mich., and Frankfort, Mich., at 1:10,000 scale. Little Traverse Bay, Mich., at 1 :80,000 scale. Insets: 
703.—Lake Michigan. Green Bay south of Pesh- Petosky, Mich., and Harbor Springs, Mich., at 
tigo Point and Horseshoe Point, Wis., including 1 :10,000 scale, and Traverse City, Mich., at 1 :15,000 
Sturgeon Bay Canal and coast from Jacksonport, scale. 
Wis., to Kewaunee, Wis., at 1:80,000 scale. Insets: 718.—Lake Michigan. Little Bay de Noe, includ- 
Oconto, Wis., at i: 20,000 seale, and Algoma Wis., ing Escanaba and Gladstone, Mich., at 1 :30,000 scale. 
at 1:10,000 seale, 735.—Lake Michigan. Manitowoc Harbor and 
704.—Lake Michigan. Beaver Island Group, Wau- She boygan Harbor, Wis., at 1 :10,000 scale. 
goshance Point, Mich., to Boulder Reef and north 765.—Lake Michigan. yrand Haven, Mich., in- 
shore from Brevort, Mich., to Seul Choix Point, ae Spring Lake and lower Grand River, at 
Mich., at 1:80,000 scale Insets: Port Island at 000 scale. 
1:10,000 seale, and Beaver Harbor, Beaver Island, 768—Lake Michigan. White Lake, Whitehall, and 
at 1:15,000 seale. 


Montague, Mich., at 1:10,000 scale. 


Public Land Survey Plats 


HE FOLLOWING plats of public land surveys and resurveys were completed and 

accepted by the Bureau of Land Management between September 1 and November 
30, 1960. The class or purpose of the survey is indicated. Copies of plats may be se- 
cured from the Bureau offices in the States or from the Director, Bureau of Land Man- 
agement, Department of the Interior, Washington 25, D. C. 


ilaska 
U. S. Survey No. 3696—Survey of islands T. 2 N., R. 5 E.—Dependent resurvey, part of 
U. S. Survey No, 3718—Small tracts, Jamestown Bay subdivisions 


ilaska—Copper River Meridian California—Mount Diablo Meridian 


T. 28 8., R. 54 E.—Extension survey T. 16 N., R. 6 E.—Dependent resurvey, part of 
Alaska—Seward Meridian Po subdivisions . 
T.13.N., R. 1 E.—Survey, part of subdivisions ~ “ R. 11 W.—Dependent resurvey, part of 
av 7 wnship 
> EO Icy Ee SO _—Survey, part of subdivisions “ae » : s Le 
T. 14 N., R. 1 W.—Survey, part of subdivisions . 14 W.—Dependent resurvey, part of 
T. 18 N., R. 7 W.—Survey, part of subdivisions * — “ : 
~. 18 8. R. 65 W.—Plat of Round Island T. 24 N., R. 19 W.—Dependent resurvey, part of 
: y 4 subdivisions 
\laska—Fairbanks Meridian ; 
T. 1 N., R. 3 E.—Survey, part of subdivision California—San Bernardino Meridian 
as T 3N., R. 2 E—De y an 
California——Humboldt Meridian extension survey ocneent sesurvey ant 
T. 2 N., R. 4 E.—Dependent resurvey, part of T. 1 N., R. 26 E.—Dependent resurvey, part of 


subdivisions subdivisions 
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MAP INFORMATION 


Idaho—Boise Meridian 
T5N., R. 3 
Montana 


Tt. 11 N., R. 
subdivisions 


Ww.—Supplemental 


survey 


Principal Meridian 
13 W.—Dependent resurvey, part of 


-New Mezico Principal Meridian 


mn of sections 


resurvey 
resurvey 


Nevada—Mount Diablo Meridian 
T. 17 S., R. 63 E.—Independent resurvey 
New Mexico 
T. 27 N., R. 5 W.—Dependent resurvey 
tT. 28., R. 1 E.—Dependent resurvey 
T. 38., R. 1 E.—Dependent resurvey 
tT. 48., R. 1 E.—Dependent resurvey 
T. 22S, R. 2 E.—Subdivisic 
T, 22 S., R. 36 E.—Dependent resurvey 
T. 28., R. 15 W.—Subdivision of sections 
T, 26 S., R. 10 W.—Dependent 
T. 26 S., R. 11 W.—Dependent 
Oregon—Willamette Meridian 
T. 33 S., R. 1 E.—Dependent 


subdivision 
78.8. 2 
subdivision 
558 


subdivision 
368. BR. 7 
T. 36 S., RB. 12 
T. 36 S., R. 11 
T. 11 S., R. 19 
subdivisions 


E.—Dependent 


R. 3 E.—Dependent 


resurvey, part of 


resurvey. part of 


resurvey, part of 


I Survey of David Hill Cemetery 
E.—Survey of Brown Cemetery 
E.—Survey of 

E.—Dependent 


Schonchin Cemetery 
resurvey, part of 


T. 21 S., R. 2 W.—Dependent resurvey, part of 


subdivisions 
T 24 S > 


subdivisions 


T. 23 8., R. 3 W.—Dependent 


subdivisions 

T. 35 S., R. 3 W.—Resurvey 
survey 

T. 32 8., R. 4 W.—Resurvey 


T. 35 8S., R. 5 W.—Resurvey 
survey (2 plats) 

T. 33. 8., R. 6 W.—Resurvey 
survey 


T. 24 &., 


R. 3 W.—Dependent 


resurvey, part of 


resurvey, part of 
and subdivisional 
and subdivisional 
and subdivisional 


and subdivisional 


R. 8 W.—Dependent resurvey 
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T. 33 S., R. 10 W.—Resurvey and subdivisional 

survey 

Utah—Sait ake Meridian 
T. 18 S., R. 13 W—Skeleton survey 
T. 19 S., R. 13 W.-—Skeleton survey 
T. 20 S., R. 13 W.—-Skeleton survey 
T. 18 8., R. 14 W.—Skeleton survey 
T. 19 S., R. 14 W.—Skeleton survey 
- 20 S., R. 14 W.—Skeleton survey 
T. 14 8., R. 15 W.—Skeleton survey 
T. 15 S., R. 15 W.—Skeleton survey 
T. 15% S&., R. 15 W.—Skeleton survey 
T. 16 8., R. 15 W.—wSkeleton survey 
T. 17 S., R. 15 W.—Skeleton survey 
T. 18 8., R. 15 W.—WSkeleton survey 
T. 19 S., R. 15 W.—Skeleton survey 
T. 20 S., R. 15 W.—Skeleton survey 
T. 14 S., R. 16 W Skeleton survey 
> a ahs es Skeleton survey 
=. R. 16 \,.—Skeleton survey 
T. 16 16 W Skeleton survey 
2 16 W Skeleton survey 
=. 3 16 W.—Skeleton survey 
T. . 16 W.—Skeleton survey 
T. . 16 W.—Skeleton survey 
Tt. . 17 W.—Skeleton survey 
T. . 17 W.—Skeleton survey 
T. . 17 W.—Skeleton survey 
_ 2 . 17 W.—Skeleton survey 
T. 1 . 17 W.—Skeleton survey 
T. 15 s., R. 17 W.—Skeleton survey 
T. 16 8., R. 17 W.—Skeleton survey 
T. 17 S., R. 17 W.—Skeleton survey 
T. 18 S., R. 17 W.-—Skeleton survey 
T. 19 S., R. 17 W.—Skeleton survey 
T. 20 S., R. 17 W.—Skeleton survey 
T. 658., R. 18 W.—Skeleton survey 
T. 7S., R. 18 W.—Skeleton survey 
T. 18 S., R. 18 W.—Skeleton survey 
T. 19 S., R. 18 W.—Skeleton survey 
T. 20 S., R. 18 W.—Skeleton survey 
T. 5 S., R. 19 W.—Skeleton survey 
T. 68S., R. 19 W.—Skeleton survey 
T. 7S., R. 19 W.—Skeleton survey 

Wyoming—Siath Principal Meridian 
T. 54 N., R. 92 W.—Dependent resurvey 


County General Highway Maps 
; pes FOLLOWING county general highway maps were received by the U. S. Bu- 


reau of Public Roads, Washington, D. C., during the period from September | to No- 
vember 30, 1960. Copies of these maps are sent to the Washington office as part of the 
continuing cooperative Federal-State highway planning program, as they are compiled or 
revised by the State highway departments. 
Inquiries concerning prices and orders should be sent to the respective State highway 
departments and not to the U. S. Bureau of Public Roads. 


Arkansas 
COLUMBIA 
D . 


NEVADA 
RANDOLPH 
Colorado 

ROUTT 


Florida 
CALHOUN 
VOLUSIA 

Indiana 
HOWARD 
KOSCIUSKO 
SPENCER 

Louisiana 
AVOYELLES 
EAST BATON ROUGE 
FRANKLIN 


Michigan 
ALCONA 
ALPENA 
ANTRIM 
BENZIE 
CHARLEVOIX 
CHEBOYGAN 
CRAWFORD 
EMMET 
GRAND TRAVERSE 
10sco 
KALKASKA 
LEELANAU 
MANISTEE 
MISSAUKEE 
MONTMORENCY 
OGEMAW 
OSCODA 
OTSEGO 
PRESQUE ISLE 
ROSCOMMON 
WEXFORD 


Minnesota McHENRY 
SLTRAX RANSOM 
en RENVILLE 


WILLIAMS 


Oregon 


CLEARWATER 
PENNINGTON 


A DESCHUTES 
Mississippi . —_ 
HINDS _ - aa Dakota 
MONTGOMERY HUTCHINSON 
Seonust TURNER 

a NGS 
’ s ‘4 N r IN 
NEW MADRID TARRTON 
PERRY Tennessee 
POLK CANNON 
SCOTLAND FRANKLIN 
WORTH GRUNDY 
MACON 
North Dakota ryt 
BOTTINEAU . ‘ 
DIVIDE Wyoming 
DUNN WASHAKIE 





Old Instructions Help to Surveyors * 
By GORDON WOOD 


Taken from a talk to the Surveying Fune- 
tional Section of the 1960 FES Convention. 


Have you ever wondered, when examining 
Government survey notes and township plats, 
just why some of the sections were run in a 
direction contrary to the general instructions 
and the excess and deficiency place on the south 
and east instead of the north and west as the 
general instructions read? 

Have you ever wondered why some areas 
were hastily sectioned or not sectioned until 
years after the original surveys were completed? 
Why some of the larger lakes were meandered 
and others not? 

These and hundreds of other questions come 
to mind. We can all do a better job of re- 
tracing the work of these pioneer surveyors 
when we know the answers. 

In June 1959, during the First. Land Sur- 
veyors Short Course given at the University of 
Florida, Mr. Thigpen of Jacksonville pointed 
out that, although we are not able to avail our- 
selves of the government manuals of instruction, 
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nearest you. All prices f.o.b. N. Y. 
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ITTLE FALLS, NEW JERSEY 


these publications being issued a good many 
years after the public land surveys in Florida 
were begun, and not knowing what instructions 
were given the surveyors who performed the 
original surveys, we must rely on our own in- 
terpretation of the original field notes and plats, 

A part of this is true. We have been relying 
on our own judgment and interpretation of the 
original Government notes without sufficient 
knowledge of what the original surveyor was 
instructed to do. 

At a very nominal cost from the National 
Archives, Washington, D. C., copies of the 
original contracts, letters of instruction and the 
special instructions issued to the deputy sur- 
veyors making the original surveys in our sec- 
tion of Florida are available. Such contracts 
and instructions pertinent to each county are 
replete with information. 

* Reprinted with permission from the October 
1960 issue of the Journal, Florida Engineering 
Society. 
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PROFESSOR DODD’S BOOK STILL IN PRINT 


R. H. Dopps *—During a recent visit with my 
mother at Ames, Iowa, I learned that she has a 
substantial stock of the book my father pub- 
lished in 1944: “Orginial Instructions Governing 
Public Land Surveys, 1815-1855.” My father 
was the late John S. Dodds, second president of 
the ACSM. 

Judging from the interest in this book dis- 
played by a few southwestern friends to whom I 


have given it recently, I believe there would be 
many of our newer members who would find it 
useful. 


* 72 Davis Road, Port Washington, N. Y. 

Epiror’s Note—Details concerning this book 
and its availability will be found in the “Book 
Notes” section of the “Books in Review” depart- 
ment. (See page 100) 


INTERSECTION PROBLEM 


Wa. F. WarrFie_p *—I note with interest Mr. 
Emest Chrisbacher’s comments and article in 
the September 1960 issue of SURVEYING AND 
MappInc on the solution of the age-old inter- 
section problem. 

Enclosed is an accurate, fast, and simple 
shortcut method just as the same appeared in 
the August 1952 issue of Civil Engineering. This 
purely machine method has definite advantage 
over simultaneous (or any other that I know of 
equations, in that both coordinates can be found 
directly from the stated data without making 
any sketches or setting anything down on paper. 
Step No. 5 in this method at first scares most 
people and does appear awkward. However, 
with a little practice it is as simple as the rest. 
(Set non-shift key during this operation and 
shift manually. 


I am associated with a very large surveying 
office and organization, and everyone in this 
office uses this method by their own choice, and 
that includes graduate mathematicians as well 
as the draftsman novice. 


* 5306 Pagewood, Houston 27, Texas. 


Epitor’s Note—The article referred to in Mr. 
Warfield’s letter, as being published in Civil En- 
gineering, August 1952, is reprinted below with 
the permission of the Editor of that magazine. 
However, Figure 1 has been redrawn because the 
available copy would not reproduce with sufficient 
clarity. 


SHORTCUT CALCULATING-MACHINE 
METHOD COMPUTES P.I. 
OF TWO LINES 
The problem of closing a traverse through two 
known points and an unknown third point can 


be solved in various ways. When solving for 
the point of intersection of two lines, a decided 
advantage over the conventional  sine-law 
method, as well as the method of two simul- 
taneous equations, can be secured by using a 


The 


scribed is a simplified version of that presented 


calculating machine. method here de- 
by Henry G. Weissenstein in Civil Engineering 
for September 1947 


eliminates the use of negative coordinates, thus 


p. 43). The new method 


saving considerable time and reducing chances 
of error. In addition, the use of all positive co- 
ordinates conforms more closely to usual en- 
gineering practice, reduces the number of terms 
involved. and minimizes the use of algebraic 
signs. 

The traverse need not be in a coordinated 
system nor have coordinates established for all 
points. In any traverse that is not coordinated, 
the only positive coordinate values needed are 
those for the two points that the intersecting 
lines are to originate from, or be passed through. 
Convenient positive coordinates for these two 


points can readily be determined as follows: 


1. The sums of the latitudes and the departures 
in the unclosed traverse are noted. 

2. Any convenient constant, preferably some 
even thousand, that is greater than the absolute 
value of any of the four sums is selected. 

3. With due regard to signs, the difference of 
the northings and southings is then algebraically 
added to the selected constant for the North co- 
ordinate of the second or end point in the un- 
closed traverse. 

4. Likewise, the difference of the eastings and 
westings is algebraically added to the constant for 
the East coordinate of the same point. 
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5. The constant itself is then equal to both 
the North and East coordinates of the first or be- 
ginning point in the traverse. 

The following example is the same as Mr. 
Weissenstein’s except that positive coordinates 
In a 
coordinated grid system, minus coordinates can 


have been substituted for negative ones. 


be converted to positive values simply by moving 
the point of origin south and west sufficient 
distances. On the standard traverse form norm- 
ally used in calculating land surveys, the given 
data are conveniently entered, as shown in Fig- 
ure 1. 


Example Worked Out 


In the bearing column, enter the given bear- 
On the 
same line on the form, in the coordinate columns, 


ings of the two line to be intersected. 


enter the coordinates of the point each respec- 
tive bearing originates from, or is to be passed 
through. At any convenient place on the same 
line, write in the tangent of each bearing, as 
shown in Figure 1, giving these functions their 
respective algebraic signs according to the quad- 
rant, that is, northeast plus, southeast minus, 
southwest plus, and northwest minus. The line 
with the tangent with the largest absolute value 
is designated as No. 1, the other as No. 2. On 
the third line of the form, record the algebraic 
difference of the two tangents. The position of 
the counter-reverse lever (the small lever near 
the upper right-hand corner of any standard 
calculator keyboard) depends on the sign of the 
line No. 


1). If this sign is plus, the counter-reverse lever 


tangent of the largest absolute value 


must be in the “up” position, which it normally 
If the 


sign is minus, the counter-reverse lever must be 


is in for positive calculating operations. 


in the opposite position for negative operations. 
On any standard calculating machine, the op- 
erational steps are as follows: 


Step 1. Set the decimal points on the machine. 
The number of decimal places in the upper dials 
of the carriage (multiplier dials) should be one 
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or more places greater than the number of deci- 
mal places in the desired results. The number of 
decimals on the keyboard must be equal to or 
greater than the decimals of the trigonometric 
functions used (five place functions are accurate 
enough for all practical purposes). The number 
of decimals in the lower dials of the carriage 
(product dials) must be equal to the sum of the 
two. (On a ten-bank machine, 5 decimals in 
the upper dials, 5 on the keyboard, and 10 in 
the lower dials, are very satisfactory.) The 
counter-reverse lever is set at the position indi- 
cated by the sign of the tangent of largest abso- 
lute value. Neither the counter-reverse lever nor 
the decimal points will be changed during the 
calculations. 

Step 2. The figures in the line designated as 
No. 1 are set on the machine in the following 
order: 

East coordinate on lower dials 
North coordinate on upper dials 
Tangent of bearing on keyboard 

Step 3. Without clearing anything, change the 
upper dials to the North coordinate in line No. 2. 

Step 4. Clear the keyboard and set the differ- 
ence of the tangents (third line) on the keyboard. 

Step 5. By appropriate positive and negative 
multiplication, change the figures in the lower 
dials to the East coordinate in line No. 2. From 
the upper dials, record on the fourth line in the 
proper coordinate column the North coordinate, 
with all decimals, of the point of intersection. 

Step 6. Without clearing, change the upper 
dials back to the North coordinate in line No. 2. 

Step 7. Clear the keyboard only and set the 
tangent of the bearing in line No. 1 again on the 
keyboard. 

Step 8. Change the upper dials to the North 
coordinate, with all decimals, of the point of in- 
tersection (fourth line). From the lower dials 
record the East coordinate of the point of inter- 
section on the fourth line. 


This completes the calculations for the co- 
ordinates of the point of intersection of two lines. 
With the latitudes and departures resolved from 
the coordinate differences, a check of the com- 
putations can readily be obtained. The tangents 
or cotangents are computed and the results 
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Ficure 1.—Example shows data as entered for computing coordinates by calculating-machine 


method. 
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COMMENT AND DISCUSSION 


compared with the correct trigonometric func- 
tions of the given bearings. In this example, the 
calculated tangent of line No. 2 exactly checks 
the given bearing. The calculated cotangent of 
line No. 1 checks the given bearing within 2 
seconds. 


Method Evaluated 


Using the sines and cosines of the given bear- 
ings to compute the distances of the two lines, 





115 


the only discrepancy noted is that the computed 
length of line No. 1 differs from Mr. Wissen- 
stein’s determination by 0.01 ft. In the Decem- 
ber 1947 issue (p. 50), R. E. Burnett presented 
his solution of this same problem using the 
The 
lengths of the lines as determined by Mr. Burnett 
are in agreement with the results obtained by 
the simplified method here presented. 


method of two simultaneous equations. 





Continued from page 106.) 


pencil holds lead 0.020-inch in diameter, re- 
puted to be the “thinnest lead on the market 
today.” The 0.020-inch leads are so thin that 
they wear down evenly, assuring crisp lines 
which never vary in width. This should do 
away with the trips to the pencil sharpener. 


Continued from page 101. 


HyprocrapHic MANuaAL, by Captain Karl B. 
Jeffers. Coast and Geodetic Survey Publication 
20-2, 734 x pp., 
Available from Superintendent of Documents, 
Office, 


1014, loose leaf, ix + 283 illus. 


Government Printing Washington 25, 
D.C. $2.00. 

This edition of the Hydrographic Manual is 
issued to serve as a guide in the execution and 
processing of hydrographic surveys. Since Spe- 
cial Publication i43 was issued in 1942 there has 
been rapid development in control systems and 
echo sounders which renders that work obsolete 
Although parts of the present 
text are carried forward from Special Publica- 
tion 143, much useful information has not been 
repeated and copies of the 1942 edition should 


not be 


in some respects. 


destroyed but should be retained for 
reference purposes. 


Nive GLacieER Maps—NorTHWESTERN NortTH 
America. American Geographical Society Spe- 
cial Publication No. 34. New York, 1960. Pa- 
714 x 10, $4 pages, 
cahier with nine, 1:10,000-scale maps. 


per cover, illustrated, in 
$3.00. 
The booklet describes the project which re- 
sulted in the production 1:10,000-scale maps of 
eight glaciers in Alaska and one in Washington. 
The sheets in the box with the booklet are as 
follows: 
No. 1 Lemon Creek Glacier, Alaska 
No. 2 Blue Glacier, Washington 
No. 3 Polychrome Glacier, Alaska 
. 4 West Gulkana Glacier, Alaska 


No. 5 Worthington Glacier, Alaska 
No. 6 Little Jarvis Glacier, Alaska 
No. 7 Bear Lake Glacier, Alaska 
No. 8 Chikuminuk Glacier, Alaska 
No. 9 McCall Glacier, Alaska 


THE Graviry FIELD AND 
SHAPE OF THE EartH, by Urho A. Votila. Pub- 
lications of the Institute of Geodesy, Photogram- 
metry and Cartography of the Ohio State Uni- 
versity, No. 10, Columbus, 1960. 
7x 10, 92 pages, illustrated. 

This work (in English) has been reprinted 
from the Annales Academiae Scientiarum Fen- 
nicae, Series A, III, Geologica-Geographica, No. 
55. A list of references which includes 58 items 
research 
An impor- 
tant feature is the material on computational 


INVESTIGATIONS ON 


Paper cover, 


should be of value to the student or 
worker interested in these subjects. 


methods, including high-speed computers, for 
the determination of undulations of the geoid 
and deflections of the vertical. 


INTERSECTION 
ALASKA. 


PLANE CoorDINATE TABLES 
21-MINUTE Coast and Geodetic 
Survey Publication 65-1, Part 50, 8x 10, paper 
cover, xi+211 pages. Available from Superin- 
tendent of Documents, Government Printing Of- 


fice, Washington 25, D. C., at $1.50 per copy. 
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Menumentation and Recording Cadastral Surveys | 
Retorences Land Surveyors’ act, Business and Profes: na Code | 

B62 through on’ Ads, Supersedes Sifouler Letter cir Mar oe ior. | 
and Circular Letter io, 60-259 dated October 5, 1960. 





Attached to this eireuler letter are instructions 
conceming Lhe cecocs 


to be adequately recorded from a legal 

















viewpoint. However, all subdivision 
and tract monuments; monuments of 
streets and highways of other agencies; 
and section, township, etc. corners, 
if adequately recorded, shall be 
replaced, reset or referenced if 
disturbed. When property corners 
within a subdivision are the only 
remaining evidence of the original 
location of a survey, they shall be 
preserved also. 

Where practical, monuments 


should be replaced in the same 





horizontal location. 











WILLIAM A. WHITE 
EXECUTIVE DIRECTOR 
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News of Related Organizations 
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Massachusetts 
Association of L. S. & C. E. 


The Massachusetts Association of Land Sur- 
veyors and Civil Engineers, Inc., an affiliate of 
the ACSM, held its Sixth Annual Meeting at 
the Hotel Northampton, Northampton, Maass., 
on December 2 and 3, 1960. 

Judging from the increased registration and 
the general enthusiasm for the program, the 
meeting was the most successful yet. 

The theme of the program was “Education for 
The keynote 
speech was a forceful and challenging address 
delivered by Victor H. Ghent, Past President, 
Virginia Association of Surveyors, and Secre- 
tary, Property Surveys Division, ACSM. Mr. 
Ghent described very graphically the many fields 


the Land Surveying Profession.” 


in which the PSD has been and will be of serv- 
ice to our profession, and then closed his re- 
marks with a challenging “Are you ready?” 
series of questions, by which he highlighted the 
ever increasing complexity of our field and the 
need for increased education both for surveyors- 
in-training and those already in practice. 

Among many outstanding papers, the one re- 
ceiving widest acclaim was delivered by John G. 
Pierce, Chairman, Education Committee, Associ- 
ation of Ontario Land Surveyors, on the sub- 
ject: “The Education of the Ontario Land Sur- 
veyor, Past, Present, and Future.” This paper, 
as well as several others, will be published in 
the Journal of the Massachusetts Association in 
the near future. 

An innovation on the program this year, 
consisting of six 15-minute papers on the 
general theme “How We Do It In Our Office,” 
presented by from various 


junior members 


surveying offices, was very well received. 
Among many interesting exhibits was one 
sponsored by the ACSM through the 
tion for the Land Surveying Profession” Com- 
mittee of the PSD. This featured a peg-board 
displaying publications, both educational and 
otherwise, by 


“Educa- 


many surveyor organizations 
both on this continent and abroad. 


The Association was honored by the attend- 


ance of many delegates from other surveyor 
organizations. Among them were: S. G. Gamble, 
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representing the Canadian Government; H. D. 
G. Currie, President, Association of Ontario 
Land Surveyors; M. Ste-Marie, President, La 
Corporation des Arpenteurs Geometres de 
Marc Dancose and 
Charles C. Lindsay from the same organization; 
H. B. Robertson, Secretary-Treasurer, Associa- 
tion of Provincial Land Surveyors of Nova 
Scotia; Lester Higbee, representing the ACSM; 
J. Fred representing the Con- 
necticut Society of Professional Engineers. 
The listed Gordon E. Ainsworth 
as general chairman; A. Phillips Bill as assistant 


general 


la Province de Quebec; 


Trowbridge, 
program 
chairman and program chairman; 
C. Edwin Anderson, arrangements; Edward N. 
Chapdelaine and Richard D. Thompson, ex- 
hibits; Brenton V. Schofield, registration; E. 
Joslin Whitney, publicity and mailing; Mrs. A. 
Phillips Bill, ladies program; W. L. Schofield 


and Mrs. A. Phillips Bill, entertainment of 
cuests. 
A. Pumps BILt 
Director, MALSCE 


Georgia Association of 
Registered Land Surveyors 


The Georgia Association of Registered Land 
Surveyors and the School of Civil Engineering 
of the Georgia Institute of Technology spon- 
sored the 20th Bi-annual Surveying and Map- 
Short conducted by the De- 
partment of Short Courses and Conferences of 
the Georgia Institute of Technology, at Atlanta, 
Georgia, January 26-28, 1961. 

Subjects 


ping Course, 


during the 
course included: Ethics and Practices 


covered three-day 
Your Re- 
sponsibility; Geodimeter; Calculation of Closed 
With Errors, Significant 
Figures, and Assumptions; Polaris Observations 

Field Procedure and Calculation; Photogram- 
metry as an Aid to the Surveyor and Engineer; 


Traverses Stress on 


Laws Pertaining to Surveys and Surveyors; Plat 
and Map Reproductions; F.H.A. Requirements 
for Surveyors; Client Relationship; Calculation 
of State Plane Coordinates; Surveying Tech- 
niques and Short Cuts; Circular Curves—Arc 
Definition and Subdivision Applications; Photo- 
graphic Interpretation of Soils as an Aid to 
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the Surveyor and Engineer; and New Advances 
in Surveying Equipment. 

Other features of the program included a 
visit to the Photogrammetry Laboratory of 
Thomas M. Lowe, Jr., and Associates; the 
State meeting of the GARLS; Demonstrations 
of both Polaris observations and the Geodim- 
eter; a banquet and dance. 

Various manufacturers displayed their newest 
equipment in a special display area set apart 
for their use as exhibitors. 


Wisconsin Society of 
Land Surveyors 


Epitor’s Note.—The following report was 
prepared from Newsletter 35, of the Wisconsin 
Society of Land Surveyors, October 31, 1960, 
edited by Robert L. Smith, longtime Secretary- 
Treasurer of the Society. 

The annual summer meeting and picnic of the 
Wisconsin Society of Land Surveyors was held 
at Regner City Park in West Bend on August 
21, 1960. President Roger Mueller officiated 
at the business meeting which preceded the 
picnic. 

Vern Steinbrecker, Chairman, Membership 
Committee, distributed and discussed a pre- 
pared report listing all land surveyors registered 
in the State. The report showed that only 132 
of the 648 registered surveyors are members of 
the Society, the remainder representing a large 
and fertile field for recruitment of new Society 
members. 

Bob Poss, Chairman, Legislative Committee, 
presented a redraft of proposed bills relating to 
the revision of statutes governing the county sur- 
veyor offices. The redraft, which consolidates 
two previously proposed bills, was given a gen- 
eral vote of approval prior to a final vote at the 
annual meeting of the Society in December. 

As the result of discussion of methods of sim- 
plification of platting procedures, the president 
agreed to appoint a committee to study the 
matter, with particular reference to the platting 
laws of Michigan and Illinois, which appear to 
be more lenient with respect to platting require- 
ments. 


The 1961 officers of the Wisconsin Society of 
Land Surveyors are as follows: 

President—Foster S. Curtiss, Plymouth, 

Vice President—Clarence Zellner, Milwau- 
kee, and 

Secretary-T reasurer—Robert L. 
63rd Street, Kenosha, Wisconsin. 


Smith, 839 
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Philippine Society 
of Geodetic Engineers 


At the annual meeting of the Philippine So- 
ciety of Geodetic Engineers, the following off- 
cers were elected for the year 1960-1961: 

President—Felipe F. Cruz 

Vice President—Bernardino G. Bantegui 

Secretary—Norberto S. Vila 

Treasurer—Florentino C. Reyes, Jr. 

Auditor—Ricardo C. Cruz 

PRO—Dominador I. Ilio 

Directors—Francisco Banzon, Cristy R. Her- 
nandez, Nicanor G. Jorge, Alfonso R. Sebastian, 
and Manuel Vergel. 

The Society is composed of graduates of the 
University of the Philippines holding the degree 
of Bachelor of Science in Geodetic Engineering. 
Ninety-five percent of the members are actually 
engaged in surveying practice. 

It may be mentioned here that the B. S,. in 
Geodetic Engineering is now a five-year course 
covering roughly the following areas: 


Units 

General Education Courses, including 
Physics and Mathematics 74 
Mechanics 12 
Drawing 6 
Geodetic Engineering 53 
Spanish and other Electives 34 
Total 179 


The geodetic engineering course consists of 
the following: 
Units 
Plane surveys 4 
Topography 
Railroad curves and earthwork 
Hydrography 
Mine surveys 
Isolated land surveys 
Cadastral 
Land mapping 
Map projections 
Geodesy 
Astronomy 
Geodetic levels 
Least squares 
Geodetic surveys 
Geodetic computations and adjustments 
Survey management 
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Geodetic engineering laws 
Photogrammetry 


Total 53 


un 


Norserto S. Vita 
Secretary 
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NEWS OF RELATED ORGANIZATIONS 


Illinois Registered Land 
Surveyors Association 


About 40 surveyors from all three local chap- 
ters of the Illinois Registered Land Surveyors 
Association attended a dinner meeting held in 
the Bismarck Hotel, Chicago, November 18, 
1960. Among the many items of business 
handled at this meeting were: the adoption of 
the newly formed East Central Chapter, the 
discussion of the Fourth Annual Conference, 
the Cook County Planning Ordinance, educa- 
tional courses, and many others of interest. 

Robert Silander was appointed as chairman 
of the nominating committee, and John Goodell 
was appointed to head a committee to study the 
availability of records and plats in the State 
archives. 

This was a high-spirited meeting and pro- 
vided inspiration for those in attendance. 


California Council of Civil 
Engineers & Land Surveyors 


Epiror’s Note.—The following items were 
gleaned from the News Letter of the California 
Council of Civil Engineers and Land Surveyors, 
Vol. 1, No. 2, November 1960. 


The CCCE&LS opposes a movement by the 
State Department of Professional and Voca- 
tional Standards to take over the enforcement 
functions of the State boards of registration. 

William A. White, Executive Director of the 
CCCE&LS has been appointed to the national 
committee of the American Society of Civil 
Engineers on the Registration of Engineers. 

The California Council, American Institute 
of Architects; and the California Council of 
Civil Engineers & Land Surveyors have ratified 
a joint statement condemning competitive bid- 
ding. 

The Directors of the CCCE&LS have en- 
dorsed the idea of an “Academy of Surveyors” 
which would be a group of recognized experts 
banded together to set the tone of surveying 
practice in California. 
develop a proposal for the 1961 State Legis- 


A special committee will 


lature. 

Willard Walker, who represented the ACSM 
at the FIG committee meeting in June at Brus- 
sels, Belgium, has recently been successful in a 
matter of properly filing for record his original 
map in place of one that had been annotated 
without authorization. 

Bay Counties Civil Engineers & Land Sur- 
veyors Association has merged and consolidated 
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with Associated Civil Engineers and Land Sur- 
veyors of Santa Clara County and the Alameda- 
Contra Costa County Association. This group- 
ing of some eighty member firms is reaffirmation 
of the profession’s loyalty and strength through 
close working relationship. 

The CCCE&LS has revised its code of ethics 
to reflect the Council’s condemnation of com- 
petitive bidding and unethical fee arrangement 
on contingency basis. 

The Board of the CCCE&LS adopted a policy 
on advertising at its meeting of October 1, 1960. 

The CCCE&LS News Letter (Vol. 1, No. 2, 
November 1960) presents both pro and con 
viewpoints on provisions in both the engineer 
and surveyor sections of the Model Law re- 
cently adopted by the National Council of State 
Boards of Engineering Examiners. 


Land Surveyors’ 
Functional Section, 
N. J. S. P. E. 


The Land Surveyors’ Functional Section of 
the New Jersey Society of Professional Engineers 
held a very successful conference and exhibit at 
Rutgers University on December 3, 1960, with 
approximately 250 in attendance. William L. 
Wissing, PE&LS, served as the chairman of the 
conference. 

Dr. Marvin L. Granstrom, Chairman, Depart- 
ment of Civil Engineering, spoke on behalf of 
Dean Easton, welcomed those attending the con- 
ference, and then discussed several phases of the 
activities at Rutgers during the year, touching 
upon the subjects of new buildings, increased 
enrollment, the graduate enlarged 
faculty, new equipment, research projects, etc. 

President Frank C. Manning of the NJSPE 
spoke concerning the reorganization of the Land 
Surveyor’s Division and the emergence of the 
present Land Functional 
which now takes its place among several other 
Functional Sections of the NJSPE. 

Chester Mueller, PE&LS, (also a lawyer 
spoke on the subject “What the Land Surveyor 
Should Know About the Law.” 

Professor Paul P. Rice, 


of the Functional Section, discussed the present 


program, 


Surveyors’ Section 


Executive Secretary 


status of the courses now being offered to sur- 
veyors in praciice by the extension program, 
Kenneth MacFadyen, PE&LS, spoke on the 
topic “Deed Descriptions vs. Location on the 
Ground.” 
After a question-and-answer period, lunch, 
and a visit to the exhibits, the program was re- 
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sumed at 2:30 p.m., and Executive Director 
Charles Dodge discussed the present status of 
legislative matters affecting engineers and sur- 
veyors, particularly surveyors, in New Jersey. 

Samuel Sailor, Assistant Professor in Civil 
Engineering, discussed “Education and the Sur- 
veyor,” covering the various interim reports and 
the final report of the A.S.C.E. Task Committee 
on the Status of Surveying and Mapping, the 
paucity of instruction in surveying in most en- 
gineering curricula, and the efforts being made 
at Rutgers to increase the amount of available 
instruction in the various branches of the sur- 
veying field. 

The success of the conference was due to a 
large extent to the work of the following com- 
mittee members: Paul P. Rice, arrangements; 
E. P. Wyszkowski, registration; Leo Nardini, 
prizes; D. A. Miniaci, exhibits; Thornton Gar- 
lick, publicity; and William L. 
gram. 


Wissing, pro- 


Illinois Registered Land 
Surveyors Association 


The Fourth Annual Illinois Land Surveyors 
Conference, conducted by the Illinois Registered 
Land Surveyors Association and the Department 
of Civil Engineering in cooperation with the 
Division of University Extension, University of 
Illinois, held at Urbana, Illinois, February 13 
14, 1961, was combined with a Photogram- 
metry-Surveying Short Course held February 
14-16, 1961. 

These combined meetings included formal 
papers, panel discussions, and workshop sessions 
on a wide variety of subjects of interest to sur- 
veyors. 

A program of events for the ladies was also 
provided. Exhibits, both commercial and non- 
commercial, were on display during the day on 
both the 13th and 14th, and the evening of the 
14th was devoted to the Annual Banquet. 


Indiana Society of 
Professional Land Surveyors 


Seventeen members of the Indiana Society of 
Professional Land Surveyors, many with their 
wives, met at Turkey Run State Park on Oc- 
tober 28, 1960, to review the activities of sev- 
eral committees and to direct the business of 
the Society. Decisions made at that meeting 
include: (a) a 1960 yearbook-directory would 
be printed in December; (b) the historical 
preservation committee would continue its ef- 
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orts to obtain more State appropriations to erect 
a suitable monument at the Initial Point; (c) 
the legislative committee would propose and 
sponsor a bill to improve the Registration Act 
as related to land surveying; and (d) more 
committee participation was necessary in order 
to have an effective and useful sdéciety. 

A bill will be introduced into the 1961 Indi- 
ana General Assembly as a result of action of 
the Indiana Society of Professional Land Sur- 
Much 
thought and work has gone into these proposed 
changes and support of them has been approved 
by the Indiana Society of Professional Engi- 
neers, Indiana Association of Private Practicing 
Land Surveyors, and the County Surveyors As- 
sociation. 


veyors and its legislative committee. 


Kansas Society 
of Land Surveyors 


The following will serve the Kansas Society 
of Land Surveyors during the year 1961: 
President—John P. Kramer 
Vice President—Grant A. Brezina 
Secretary-Treasurer—Larry E. Wadley 
Board Members 
Paul H. Sweeney 
Eugene E. McCracken 
James L. Bell 
Charles N. Pfarr 
Larry E. WapLey 
Secretary-T reasurer 


East Bay Council Host to 
Northern California Section 


On Friday, November 18, 1960, the East Bay 
Council on Surveying and Mapping was host to 
the Northern California Section, ACSM, at the 
Alameda Office Building, Hayward, 
California. The meeting was called to order at 
8:00 p.m., with EBCSM General Chairman 
James R. 
fifty persons were in attendance. 

Aiter a short business meeting for the EBCSM, 
Chairman Godman turned the meeting over to 
Chairman Paul J. Dowling of the Northern Cali- 
forrnia Section, ACSM, who, in turn, called on 
C. J. Aggler, who reported the election of the 
following officers and director to serve the NCS 
for 1961: 

Chairman 


County 


Godman presiding. Approximately 


James Brennan, San Francisco 
Vice Chairman—Charles E. Randlett, Red- 
wood City 


(Continued on page 126.) 
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ACSM Election Results 


The Committee of Tellers—A. F. Striker, 
F. S. Elkins, and L. A. Svarez, Chairman—re- 
ports that the ballot?-¢ for officers and directors 
of the American Congress on Surveying and 
Mapping has resulted in the election of the fol- 
take office at the 1961 
March Convention and to serve during the pe- 
riod from March 1961 to March 1962: 

President—Brother B. Austin Barry 
President—Walter S. Dix 
Directors (March 1961 to March 1963 

James L. Bell 

A. Phillips Bill 

Frank A. Clemens 

Granville K. Emminizer 

Clifford A. Thorpe, Jr. 


lowing members, to 


Vice 


Oregon Section 


The Third Annual Meeting of the Oregon 
Section ACSM, was called to order by Chair- 
man Francis E. Waggoner at 1:00 p.m., Sep- 
tember 24, 1960, in Eugene, Oregon. All pres- 
ent stood and introduced themselves. A good 
number of all the branches covered by the Con- 
gress was represented. 

H. B. Chickering, Eugene Photogrammetrist, 
spoke of the very excellent results in finding 
section corners by reverse plotting from aerial 
photographs and of the use of these photographs 
in right-of-way acquisition. 

John B. Gearheart, of Coquille, Registered 
PE&LS, Chairman of the Land Survey Com- 
mittee of the Professional Engineers of Oregon, 
spoke of the Model Law. This is the form 
drawn up by the National Council of State 
Boards of Engineering Examiners at their recent 
conference in Portland, Oregon. In his words, 
the State Boards had adopted the recommen- 
dation of the A.S.C.E. report, that land survey- 
ing is a branch of civil engineering, and it was 
his opinion that the trend to separate the two 
should be that 
examination should be increased to 16 hours. 

A. D. Graham of Salem, Marion County Sur- 
Monu- 


reversed, also the registration 


veyor, spoke on the subject “Survey 


ments” and ended his talk with the age-old 
Biblical admonition, “Cursed be he who remov- 
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eth his neighbor’s landmarks, and all shall say 
Amen.” 

Mr. Robinson of the Lane County Title Com- 
pany of Eugene, spoke on “The Relationship of 
the Surveyor and the Title Company.” He 
asked, “Can someone retrace your work from 
That of a 
He cautioned about putting things, 


your description? is the test de- 
scription.” 
not done by the surveyor, on maps, and expressed 
concern about the State Highway Department’s 
failure to tie in section corners to their systen 
Mr. Robinson also stated that it was 
the policy of the Lane County Title Company 


to give surveyors a key to his office, that their 


of surveys. 


files might be made readily available. 

Howard Buford, Lane County Planning Con- 
sultant, expressed his opinion that “We all 
should present new ideas to government leaders 
[ Also, “That 


ways decrease accidents by 84 percent, which 


if we are to progress.” express- 
fact alone, by comparison, justifies the cost in 
the long run.” 

The meeting adjourned at 5:00 p.m., to re- 
convene at 8:00 p.m., at the Eugene Hotel. 

The evening meeting was called to order by 
Chairman introduced Jim 
Coombs and C. Oliszewski of the engineering 
the Portland State College. Mr. 
Coombs remarked that the school would offer 


Waggoner, who 


section of 


some advanced courses in surveying if the in- 
terest merited such action. 

Past Fred Darby of 
Douglas County Surveyor, gave a brief history 
of the Oregon Section, ACSM, and asked that 
the Western 
Regional Conference in the near future. 

Chairman Waggoner then asked that a vote 
of thanks be given to Allen Givens, Vice Chair- 
man, who, because of illness, was unable to at- 


Chairman Roseburg, 


we consider acting as host to 


tend. 
Kermit Epps of Portland announced the re- 
sults of the election of officers for the Section 
for 1961. 
Chairman 
Hall, Portland 


Vice 


The following were elected: 

H. B. Schminkey, Room 401, City 
t, Oregon. 

Clair E. Pense, 

Division St., Portland 16, Oregon. 

Francis E. 


Chairman 17021 S. E. 


Secretary-T reasurer Waggoner, 


Courthouse, Eugene, Oregon, 
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Editor—Harlan G. Scott, 6319 N. E. Going 
St., Portland 18, Oregon. 

Directors—Roy L. Bennett, 1724 S. E. 33rd 
Avenue, Portland, Oregon, and John B. Gear- 
heart, 1203 N. Folsom Court,, Coquille, Oregon. 

The remainder of the evening session was 
taken up with routine business. Among the ac- 
tions taken were the following: Dues notices 
for the Oregon Section to be sent out by Decem- 
ber Ist.; all members to be encouraged to bring 
their wives to dinner meetings; the Chairman 
to represent the Oregon Section, ACSM, at the 
forthcoming meeting of the Oregon Association 
of County Engineers and Surveyors; the Legis- 
lative Committee was instructed to work with 
the Professional Engineers of Oregon, the Pro- 
fessional Land Surveyors of Oregon, and the 
Oregon 


Association of County Engineers and 


Surveyors. 


Utah Section 


The first regular meeting of the new Utah 
Section was held at the Union Building of the 
University of Utah in Salt Lake City on March 
8, 1960, with Chairman Herbert Lee presiding. 
Two of the members—Dean Hill of Nielsen, 
Reeve, & Maxwell Consulting Engineers, and 
Jay Sweet of Geotech Land Surveyors 
the speakers for the evening meeting. 


were 
Their 
subject was centered on the question, “Should 
we Continue to Do Things the Hard Way?” 
with reference to present land surveying meth- 
ods. 

The second regular meeting of the Section 
was held on May 26 at the Canton Cafe in 
Ogden. Cliff Bryner, Secretary of the Section, 
presided over the very well attended dinner 
meeting. The program, furnished by the Inter- 
mountain Region Office of the Forest Service 
under the direction of Edward Carnahan, Re- 
gional Forester, concerned the role of photo- 
grammetry in the management of our national 
resources. An organized tour of the photogram- 
metric facilities of the Forest Service in Ogden 
was provided, with detailed explanation of each 
step in the reconnaissance and design of access 
roads to timber sale areas and in the appraisal 
of timber areas. 

The third regular meeting of the Section, held 
on September 29 at the business office of Knight- 
Condley Reproduction Specialists in Salt Lake 
City, was a very informative session devoted to 
new ideas and procedures in reproduction work. 
Stephen Magill, technical representative for the 
Dupont Company, was the speaker for the eve- 
ning. He discussed the merits and uses of the 
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new polyester films for drafting and reproduc- 
tion. After the formal meeting, hosts Ed Knight 
and Clyde Condley provided a tour of their re- 
production laboratory. 

The activities of the Section for the year have 
been concerned with the upgrading of land sur- 
veying methods. To this end, the Section has 
resolved to work closely with the Utah Council 
of Land Surveyors to help promote uniform and 
good land surveying practices and enabling 
legislation. 


The fourth regular meeting of the Utah Sec- 
tion for 1960 was held at the University of Utah 
on November 28. There were 35 present. This 
meeting was the annual election and dinner 
meeting. 

The outstanding feature of this meeting was 
an address given by Rear Admiral Karo, Presi- 
dent of the ACSM. In his presentation, Ad- 
miral Karo emphasized the professional and 





UTAH SECTION OFFICERS FOR 1961 


Left to right: Capt. I. E. Rittenburg, Secretary- 
Treasurer; Prof. Clifford Bryner, Chairman; Rear 
Admiral H. Arnold Karo, 1960 President of 
ACSM; Clyde Condley, Editor; and Douglas 
Brammer, Vice Chairman. 


educational aspects of mapping and surveying 
using the Australian situation as his example. 
Admiral Karo was in Utah to address the Fifth 
Annual Conference on Surveying and Mapping 
held at the University of Utah. The Utah Sec- 
tion of ACSM is a cosponsor of this annual 
event. 

Two new standing committees were set up: 
one, a committee to work on the annual Survey- 
ing and Mapping Conference mentioned above, 
and the second, a committee to work with sev- 
eral other organizational committees as an ad- 
visory group of the Utah Registration Board for 
Land Surveyors. It is hoped that this second 
committee will help to see that a State manual 
and instruction book will be written for land 
surveyors and that the examination for land sur- 
veyors will be reevaluated and brought up to 
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date to include the modern aspects of land sur- 
veying techniques. 
The following were elected as officers for 
1961: 
Chairman—Prof. Clifford G. Bryner 
Vice Chairman—Douglas Brammer 
Secretary-T reasurer—Capt. I. E. Rittenburg 
Editor Clyde Condley 
—LaMar P. SmirH 
Section Editor 


Southern California Section 


The Southern California Section, ACSM, 
points to a successful year in 1960, and bases its 
claim on the following accomplishments. 

Numerous talks have been given for Los An- 
geles and outlying areas. and monthly talks on 
surveying and mapping are planned for the fu- 
ture in various areas of Southern California. 

The second edition of the Research Manual 
of Surveying and Mapping, information for nine 
counties in the southern part of the State, has 
been completed for distribution to all members. 

An accurate and up-to-date roster of the 
membership of the Southern California Section 
has been prepared and was scheduled for dis- 
tribution in February 1961. 

Because of these accomplishments, which 
have increased the interest of the surveyors and 
mappers in the Southern California area, a very 
determined membership drive was staged, and 
it is believed that the Southern California Sec- 
tion has added more new members and brought 
more old members back into the ACSM, during 
1960, than any other Section in the United 
States.* 


—Ep1Tor 


At the Annual Dinner, a one-year member- 
ship in the ACSM was awarded to each of four 
leading students in the field of surveying, and 
each student was accompanied by his professor 
at the dinner meeting. 

Norman Woest, Director of Customer Rela- 
tions, Title Insurance and Trust Company, 
under the programmed title “Yesterday,” gave 
a very excellent historical story of Southern 
California, illustrated with rare slides. This 
conclusion of the Annual Banquet and Ladies 
Night sent all home happier and wiser. 

—Rosert B. [rwin 
1960 Editor, SCS 





* How about it? Any argument from other Sec- 
tions? 
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James W. 

Southern California Section, ACSM, presents 

a plaque to James R. Finley, 1960 Chairman, 
SCS, ACSM. 


Robinson, right, 1961 Chairman, 


Colorado Section 


The Colorado Section, ACSM, met in the 
U. S. Geological Survey Auditorium, Building 
25, Denver Federal Center, at 8:00 p.m., No- 
1960, 
Adams presiding. 


vember 17, with Chairman J. Loren 

After a few brief items of business had been 
disposed of, Chairman Adams turned to the pro- 
gram, a panel discussion of “Problems Encoun- 
tered in the Subdivision of Lands.” To set the 
stage, a couple of cartoons, depicting some of 
the problems experienced by land surveyors, 
were flashed on the screen. A somewhat sym- 
pathetic chuckle arose from the audience. 

Messrs. Robert F. Harrison, PE&LS, Salida, 
Colorado; Harvey C. Fensten, LS, Denver, Colo- 
rado; Howard A. Lane, PE&LS, Denver, Colo- 
rado; and John S. Knowles, Area Cadastral 
Engineer, Bureau of Land Management, Denver, 
Colorado, were introduced by Chairman Adams 
who acted as moderator. 

Mr. Harrison started the discussion with an 
illustrated problem he had encountered in the 
location of a quarter section corner along a 
section line, the corners of which, when found, 
+102 feet. 


were in error by Certain topo- 


graphic features and a supposed quarter fence 
line were also in disagreement with the plat. 
Messrs. Fensten and Lane followed, discuss- 
ing some of their experiences in surveying urban 
property and how the problems were solved, 
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Mr. Lane projected an illustration of his prob- 
lem on the screen. Mr. Fensten stated that many 
of the land surveyors’ problems were the direct 
result of poorly written legal descriptions of 
property lines, and other members of the panel 
concurred. 

Mr. Knowles then gave an informative talk, 
retracing much of the history of government 
land surveying from early Colonial times to the 
present. Some points of particular interest were 
the characteristics of some of the early survey- 
ors, their responsibilities, and decisions that have 
made our land-office system as it is known to- 
day. He had several old maps and plats for 
examination by the audience. 

Mr. Knowles expressed sympathy for the land 
surveyor and his problems. However, he could 
not offer much help in relocating corners, once 
the government had disposed of the property. 
It then becomes the duty of the States, coun- 
ties, and land owners to preserve the land cor- 
ners. 

A short question-and-answer period followed. 
The general concensus of opinion was that land 
surveying would continue to hold out many 
challenging problems for the surveyor. 

W. L. Prouty, PE&LS, then gave an interest- 
ing talk on the use of aerial photography in aid- 
ing the location of old property lines. He urged 
land surveyors to use such photographs in their 
work. 


The meeting of the Colorado Section, ACSM, 
held on December 14, 1960, at the Wyre Audi- 
torium, Denver Public Library, was called to 
order at 7:30 p.m., with Chairman J. 
Adams presiding. 


Loren 
Twenty-two members and 
guests attended. 

The following officers were elected to serve 
the Section for 1961: 
Louis S. Soreide 
Edwin O. Windham 
Secretary-T reasurer—Waldo G. Smith 
Editor—William L. Sebachterle 
The program for the evening was a panel dis- 
“The Colorado Land Surveyors Regis- 
tration Law.” The panel included 
Hawkins, PE; Morris, 


Howard These 


Chairman 
Vice Chairman 


cussion 
Samuel 
George PE&LS; and 
PE&LS. three panel 
members were on the committee that prepared 


Lane, 


the proposed amendment to the existing regis- 
tration law for surveyors. 

Mr. Hawkins opened the discussion with an 
enacted in 
1951, and why a change is necessary. He stated 


explanation of the existing law, 


that the number of licensed land surveyors is in- 


creasing considerably each Fees from 


year. 
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licenses were expected to be between $25,000 
and $28,000 this year. 

Mr. Lane explained several features of the 
proposed amendment, one of which was to set 
up a board to prepare and administer examina- 
tions for land surveyors. Mr. Morris discussed 
another feature of the amendment which pro- 
posed examination and licensing of Land Sur- 
veyor Trainees. 

Because this proposed amendment failed to 
reach the floor for debate in the State Legisla- 
ture, the panel agreed that the land surveyors 
must organize and work together if improve- 
ment is to be realized. 

E. O. WinpHam 
Secretary-T reasurer 


The meeting of the Colorado Section, ACSM, 
held January 31, 1961, in the Auditorium of 
Building 25, Denver Federal Center, was called 
to order at 7:30 p.m., by Chairman Louis 
Sixty-two persons were in attendance, 
Twenty-six Section members were present; the 
remaining thirty-six were guests, of whom 
eighteen indicated a desire to join the ACSM. 
To the date of this meeting the Section had 51 
paid-up members. 

Following reports by the Secretary-Treasurer, 
Chairman Soreide introduced the new Section 
officers and the chairmen of the standing com- 
mittees. 

Edwin O. Windham, Chairman, Program 
Committee, outlined the program for the year. 

George Perham, Chairman, Education Com- 
mittee, outlined the training program, which 
will be in two sections of ten weeks each, open 
only to members of the Colorado Section. 

Mr. Windham introduced the speaker for the 
evening, Luciano Sanchez of the Cartographic 
Section, U. S. Geological Survey, Rocky Moun- 
tain Area. 


Soreide. 


Mr. Sanchez gave a comprehensive 
and well-organized talk on the history of map- 
ping and map use from antiquity to the present 
time, 

—Wa po G. SmirH 
Secretary-T reasurer 


North Carolina Section 


The North Carolina Section, ACSM, met 
jointly with the Property Surveys & Mapping 
Functional Section of the Professional Engineers 
of North Carolina on November 22, 1960, at 
the Howard Johnson Restaurant, Greensboro, 
N. C. Jerry R. Mitchel, Chairman, N. C. Sec- 
tion, ACSM, presided and called the meeting to 
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CONGRESS NEWS 
order at 8:00 p.m. Twelve N. C. Section mem- 
bers were present. 

Ronald Scott spoke on the subject “Subdivi- 
sion Design” and emphasized the pitfalls to be 
avoided in layout or design, both in urban and 
suburban areas. 

R. D. Stout moved that the Chairman ap- 
point a committee to meet with State highway 
officials in an effort to control minimum stand- 
ards for rural streets. The motion was carried 
and the following were appointed to the com- 
mittee: Henry M. Von Oesen, Ronald Scott, 
Ralph Stout, Jr., and Mack Lewis. 

Glenn Walker distributed to all 
present a report of the National ACSM Con- 
vention entitled “Role of Land Surveyor.” 

—Date J. Mitts 


Secre tary 


members 


The following officers were elected to serv 
the North Carolina Section, ACSM, for the year 
1961: 

Chairman—Benjamin L. Smith, Jr., Greens- 

boro, 

First Vice Chairman—Lee M. 

Winston-Salem 
Second Vice Chairman N. 

Greensboro 
Secretary-Editor—Dale J. Mills, Gastonia 
Robert E. Wilson, Greensboro 


Hinshaw, 


Glenn Walker, 


Treasurer 


Texas Section 


For the first time, the Annual Meeting of the 
Texas Section, ACSM, was held jointly with 
the newly-organized Gulf Coast Chapter of the 
Texas Surveyors Association on Friday evening, 
December 9, 1960, at Del Webb’s Highway 
House, Houston, Texas. A social hour and din- 
ner were enjoyed before the meeting by the 


wives and friends of the members of both 
groups. 
Mr. and Mrs. Bennett G. Jones, U. S. Coast 


and Geodetic Survey, Washington, D. C., wer: 
introduced as special guests. Mr. Jones is su- 
pervising the mapping of the mean low watcr 
line along a portion of the Louisiana coast. 
Presiding Chairman, Joe A. Hicks, called for 
reports of the various committees. He also pre- 
sented his report on the 1960 activities of the 
Section. The highlight of the year was the suc- 
cessful Southwest Regional Conference of the 
A.C.S.M., which was held jointly 
Texas Surveyors Association Short Course in 
Austin, Texas, October 10-13, 1960. More than 
300 members were registered at the meeting. 
Excluding from nine States 


with the 


Texas, visitors 
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from as far away as New York and Califor- 
nia) and Washington, D. C., were in attend- 
ance. The program, ably coordinated by V. A. 
Walston, covered an interesting variety of sub- 
jects, with a wide geographic distribution of 
speakers. Twenty-two firms and organizations 
had exhibits at the meeting. 

Cliff A. Tannahill, President, Gulf Coast 
Chapter, T.S.A., expressed the general feeling 
that the joint local meeting was beneficial to 
both organizations. 

V. A. Walston, Chairman Elect of the Texas 
Section, made a brief statement of appreciation 
and asked for the cooperation of the member- 
ship in the coming year. 

New officers for the Texas Section for 1961 
are: 

Chairman—V. A. Walston 

First Vice Chairman—B. D. King, Jr. 

Second Vice Chairman—John H. Brownlee 

Third Vice Chairman—Earl E. Isaacks 
Paul W. Wiseman 
James W. Harding 

Directors (Two-year term)—W. C. Mitchell 
and Ben I. Still. (Holdover Directors)—Roy 
C. Brown, Paul A. Lederer, Howard C, Taylor, 


and Joe A. Hicks. 


Secretary 


Treasure? 


A meeting of the Executive Board of the 
Texas Section, ACSM, was held January 11, 
1961, in the Conference Room on the 8th floor 
of the Electric The 
meeting was called to order at 7:30 p.m., with 
Chairman V. A. Walston presiding and with 
11 of the 14 board members present. 

Appointment of committee chairman was an- 


Building, Houston, Texas. 


nounced, as follows: 
Membership—John H. Brownlee 
Public Relations—G. W. Herzog 

J. E. Windham 

O. E. Young 


Entertainment 


Program 
Nominations 
Arrangements and Mario 
Lozano 

Exhibits—Irving H. Webb 

PSD Advisor—Tom Dillon 

A considerable amount of routine business 
was disposed of, and the meeting adjourned at 


9:12 p.m. 


Hawaii Section 


At its meeting of December 14, 1960, the 
Hawaii Section, ACSM, elected the following 
officers for 1961: 

Chairman—Henslee Towill 

Vice Chairman—Ernest Nishihara 
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Secretary-T reasurer—James Chrystal, Jr. 
Editor—John Cline Mann 
Director—Joseph A. Aiu 
The holdover directors are Clarence J. Olds 
and James M. Dunn. 
James CurystAt, Jr. 
Secretary-T reasurer 


Personals 


Captain Philip C. Doran, U. 
Geodetic 


S. Coast and 
Director, 
Division of Geodetic Surveys, Department of 
Conservation and Development, Raleigh, N. C. 

We learn from the Southern California Sec- 
Newsletter that Charles R. 
Herr, Pasadena City College, was the only sur- 
vivor from his tent of six in the 1928 San Fran- 
cisquito Dam break, a tragedy which took over 
400 lives. He was surveying for the Edison 
Company at the time of the disaster. 

Rear Admiral Kenneth St. Barbe Collins, 
C.B., O.B.E., D.S.C., of London, England, re- 
cently retired as the Hydrographer of the Royal 
Navy, has been appointed Consultant to the 
Surveys and Mapping Branch of the Canadian 
Department of Mines and Technical Surveys. 
He will reside in Ottawa. 


Survey (Retired) is now 


tion’s Professor 


Dr. Paul Rosenberg, Director of Research, 
Paul Rosenberg Associates, consulting physi- 
cists, has been elected a Fellow of the Institute 
of Radio Engincers. The citation of his award 
reads: “For contributions to electron physics.” 

Wilbur E. Camp, formerly teaching at Purdue 
University, is in Georgetown, British Guiana, 
with the International Cooperation Adminis- 
tration operations mission to British Guiana, es- 
tablishing and conducting a technical institute 
in surveying for that country. 

Charles Keck has been appointed a vice presi- 


dent of Aero Service (Bahamas) Ltd., a sub- 
sidiary of Aero Service Corporation, and has 


his headquarters in Beirut. 


Deaths 


James E. McDonald, of James E. McDonald 
Company, Engineers, of Knoxville, Tennessee, 
died on October 12, 1960, at the age of 55 
He had been in private practice for 16 
years, and had done most of the land acquisition 


years. 


work for the big zinc, coal, and iron operations 
in that area. His most recent design project 
was the water treatment plant for the Northeast 
Knox Utility District on the River. 


The system went into operation just a few 


Holston 
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months ago, serving 1700-1800 customers and 
with an ultimate capacity to serve 3600 cus. 
tomers. Previously he had designed and super. 
intended the construction of a system for the 
West Knox Utility District. 

Before going into private | practice, Mr, 
McDonald had worked with Stone and Webster 
in laying out the sewer and water lines for Oak 
Ridge, Prior to World War II he 
spent six years with the U. S. Forest Service 
as a Junior Civil Engineer for the Cherokee 
National Forest. 


Tennessee. 


Word has been received at the Central Office, 
ACSM, that Rudolph E. Eberle, 308 Marks 
Road, Danville, California, died December 23, 
1960, as a result of a coronary thrombosis. 


Dipl.-Ing. Dr. F. Schiffman, President, F édéra- 
tion Internationale des Géométres, died Wednes- 
day, January 25, 1961. 
Central Cemetery. 


Interment in the Vienna 


Continued from page 120. 


Secretary-T reasurer—Harl V. Pugh, San Fran- 
cisco 

Editor—Anthony F. Bruno, San Francisco 

Director—Thomas L. O’Connor, Lower Lake 
Holdover Directors are: 

C. Merrill Harrington, Santa Rosa 

Frank T. Maguire, Potter Valley 

William A. White, Executive Director of the 
California Council of Civil Engineers and Land 
Surveyors, informative talk on the 
changes in the Land Surveyors’ Act for the past 
two years and discussed the merits of the pro- 
posed changes for the next session of the State 
Legislature. 


gave an 


The meeting was then turned back to Chair- 
man Godman for brief announcements and ad- 
journment. 

—A.vin L. WiLson 
Secretary, EBCSM 


Alaska Society of 
Professional Land Surveyors 


The Alaska Society of Professional Land Sur- 
veyors, having petitioned and qualified for In- 
stitutional Membership in the American Con- 
gress of Surveying and Mapping, was declared 
an affiliate of the ACSM as of February 28, 1961. 

The Secretary-Treasurer of the ASPLS is 
Hewitt V. Lounsbury, 711 Sixth Avenue, An- 
chorage, Alaska. 
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Ohio 
sources 
HEDRICK, Robert T., 122 Spruce St., 
Civil Engineer and Contractor 
HEIDY, Albert F., 612 W. Belden Ave., Chicago 14, 
Ill Land Surveyor, The Heinze Surveyors 
HIEISLER, Robert R., 6009 N. Mascher St., Philadel- 
phia 20, Pa.—Draftsman, Penn-Jersey Transpor- 
tation Study 
HICKSON, Robbins G. 
Alexandria, Va 


Surveyor, Ohio Department of Natural Re- 


Athens, Pa.— 


600 W. Taylor Run Parkway, 
Corps of Engineers, U. 8S. Army 


HIGGINS, John P., 801 Breen Drive, Champaign, 
Iil.—Engineer 
HILL, Lee C., 348 Heloise St., Metairie, La.—En- 


gineer, United Gas Pipe Line Co. 

HOLLOWAY, Joseph O., P. O. Box 1414, Montgom 
ery, Ala.—Engineer ‘and Surveyor, Montgomery 
County Engineering Dept. 

HOUGH, Donald R., Route 3, Hilltop Drive, Madison, 
Conn.—Surveyor 

IKEDA, John K., 1214 Molehu 
Hawaii—Cadastral Engineer, 
Hara, Ine. 

JACKSON, John W., 7081 
Calif.—Civil Engineering 

JENKINS, William M., Jr., 
Civil Engineer, Bethlehem Steel Co. 

JOHNSON, Alvin C., Jr., 1462 University 
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Co 
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KEMPA, Robert H., 816 E. 
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KERSHNER, James D., 227 Roselawn Ave., N. E., 
Warren, Ohio—Civil Engineer and Surveyor, Trum- 
bull County Engineering Dept. 

KIRBY, Robert M., 1405 34th St., 
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Office Manager, 
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Field Engineer, Duke Power Co, 
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Civil Engineer, Mabry Engineering Co, 


MACDONALD, Donald, III, 741 Woodford St., Mis- 
soula, Mont.—Highway Engineer, U. 8S. Forest 
service 


MACDONALD, Jason, 500 E, Corbett St., Ladysmith, 
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Wis.—Surveyor-Cruiser, 
ber Co. 
MANGUM, 

Surveyor 
MARSHALL, K. Irving, 


Wisconsin-Alabama Lum. 


Mack E., P. O. Box 754, Winfield, Ala— 

I 4164 Orange St., Riverside 
Calif.—President, Riverside Engineering Co., Ine 

MASSON, Charles M., 10 Poinsettia Ave., Apt. 7, 
San Mateo, Calif.—Surveyor, Pacific Gas & Elec. 
tric Co. 

MATTHEWS, Adrian M., 1350 Burlington Ave., Bris. 
tol, Conn.—Land Surveyor 





McCANDLESS, John K., Jr., 233 Merchant St., Hono- 
lulu, Hawaii—Land Surveyor, R. M. Towill Corp, 


McCORKLE, Frank M., 101 Deanna Drive, Lafayette, 
La.—Civil Engineer Surveyor, Pan American Petro- 
leum Corp. 

McCRAY, Earl L., 8238 La Mesa Blvd., 
Calif.—Land Surveyor 
McCRORY, Noah L., 306 N 
Director, Public 

gineer 

McCURDY, Richard A., 236A Sigourney St., Hart- 
ford 5, Conn.—aAssistant Supervisor, Commission 
on Regional Planning 

McLAURIN, John D., 2074 8. 
Mich.—Student, 
Michigan 

McMAHON, Gerard B., 
Station, N. Y.—Land Surveyor 

MENZEL, William E., 
Hazel Park, 
ant Service 

MESSIRY, Basil, 

"a.—Chief, 

. A. A, 

MILLER, Charles D., 2333 Minnesota Ave. 
La.—Engineer, 

MIRANDA, 
Conn. 
neers 

MITCHELL, 
Angeles 34, 


La Mesa, 


. 9th St., Opelika, Ala— 
Works Department and City En- 


Main St., Ann Arbor, 
Civil Engineering, University of 





18 Huron St., Port Jefferson 
i 22655 Stephenson Highway, 
Mich.—President, Municipal Consult- 


1926 Columbia Pike, 


Arlington 4, 
Cartography Branch, 


Office of Plans, 
, Metairie, 
Humble Oil & Refining Co. 


Carmen J., 387 Ferry St., New Haven, 
-Engineer and Surveyor, Bureau of Engi- 


David L., 3131 Castle Heights Ave., Los 
Calif.— Mitchell Surveys 


MOON, A. B., Jr., 2228 Buena Vista Rd., Columbus, 
Ga.—Partner, Aldridge, Moon & King 
MOORE, Charles L., 2220 W. Huisache St., San An 


tonio 1, Tex.—aAssistant Head of Control Section, 
Jack Ammann Engineers 
MOORE, Lloyd 8., Jr., 711 Cherry St., Mt. 
S. C.—Engineer, R. E. Mevers 
MORELLI, John D., P. O. Box 43, Occidental, Calif. 
Civil Engineer, County Surveyor of Sonoma 
County 
MORSE, Wayne A., 52 Mansfield Rd., New London, 
Conn.—Civil Engineer, Electric Boat Division, Gen- 
eral Dynamic Corp. 
MURPHY, James L., Jr., 
ville, Tenn.—James L. Murphy, Jr. & Co. 
ODEKIRK, John F., 431 Rye Circle, La Habra, Calif. 
—Surveyor and Draftsman, Standard Oil Co. 
ORR, Adloe, Jr., 806 Perdido St., New Orleans, La. 
Chief Engineer, Adloe Orr, Jr. & Associates 
OSTLING, Kenneth J., 207 George St., Roscommon, 
Mich.—Land Surveyor, Michigan Department of 
Conservation 
OWENS, James J., 
querque, N, 


Pleasant, 


513 Thompson Lane, Nash- 


620 Washington St., N. E., Albu- 
Mex.—Party Chief, E Ider Co. 


PHARIS, Ray D., 1002 FE. “et ng Ave., South Bend, 
Ind.—Consulting Engineer, C. E. Williams Asso- 
cliates 

PHILLIPS, Charles G., 


City Hall, Honolulu, Hawaii 
—Land Surveyor, 


City and County of Honolulu 

PICKERING, Robert Q., P. O. Box 376, Douglas, 
Alaska——Cadastral Engineer, U. S. Bureau of Land 
Management 

POLAND, Edward W., Jr., 853 Wethersfield Ave., 
Hartford 14, Conn.—Draftsman, Connecticut State 
Highway Dept. 

POUNCH, Philip F., P. 0. Box 303, 
—State Highway Engineer 

POWELL, Vance, Route 1, Clarksville, Va.- 
Surveyor 

PRAEDIN, 


Norwich, Conn. 
—Land 
1836 


Benjamin M., Washington Ave. 
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NEW MEMBERS 


Northampton, Pa.—Party Chief, R. E. Neal, Le- 
highton, Pa. 

PUTNEY, Edws urd W., Jr., P. O. Box 7292, Ashe- 
ville, N. —Party Chief, Calculator and Drafts- 
man, C. N. Baumann, Inc. 

RAUB, Jack S., 136 Rochester St., Costa Mesa, Calif. 


Registered Land Surveyor 


RIFE, J. H., 213 West Ave., Hanover, Pa.—Surveyor 






ROGERS, Donald R., 3238 Par Drive, La Mesa, Calif. 
Surveying Control, Municipal Engineers, Inc. 

ROGERS, Maurice F., 8815 Manderley Drive, In- 
dianapolis 20, Ind.—Field Engineer, Indiana De 
partment of Conservation 

ROSENTHAL, Arthur G., 2921 Beverly Blvd., Los 
Angeles alif Rosenthal Engineering Co. 

ROSSMAN, Nathan, 3315 Berlin Turnpike, New 
ington 11, Conn.—Civil Engineer, New England 
Survey Service 

ROY, Jack L., 900 Princeton Ave., Bluefield, W. Va. 
—Surveyor-Drafstman 

RYAN, Peter T., 1119 South “N” St., Oxnard, Calif 
—Geodesist, Naval Air Missile Test Center 

SANDERS, Robert G., 1236 E. Madison St., Mont 


-Assistant Engineer, Wabash Railroad 

SANDERSON, Harold R., 866 Park Ave., Bloom- 
field, Conn.—Civil Engineer and Land Surveyor, 
Sanderson & Washburn 

SATO, Yaeko, 2016 Wilder Ave., 
Computer, R. M. Towill Corp. 

SCAGGS, William E., Route 19, Box 573, Indianapo- 
lis, Ind.—Civil Engineer, Asphalt Surfacing Co. 

SCHANDER, Paul, 12 Fox -_ Lattingtown, Locust 
Valley P. O., 2. © Ee Registered Land Sur 


pelier, Ohio 


Honolulu, Hawaii— 





veyor 

SCHERF, Joseph J., Masonite Corp., P. O. Box 268, 
Ukiah, Calif—Land Surveyor and Forester 

SCHINDLER, Alfred E., Davis Road, Route 1, Box 
74, Ellington, Conn.—Surveyor, Everett O. Gardner 

SCHULZ, Emil H., Jr., Stanley Engineering Co., 
Hershey Bldg., Muscatine, Ia.—Land Surveyor 

SCOTT, J. Watts, Route 1, Box 43, Jemison, Ala.— 
Mining Engineer, Tennessee Coal & Iron Division 

SEIDEL, Belvin L., 311 N. 2nd St., Reading, Pa.— 
Registered Land Surveyor, Walter E. Spotts and 
Associates 

SHAHEED, Mohammed K., P. O. Box 1219, Nassau, 


Bahamas-——Land Surveyor, Aranha & Chee-A-Tow 

SHERMAN, Lawrence, USOM/Iran, APO 205, New 
York, N. ——Project Manager, Ammann & Whit- 
ney International, Ltd. 

SHIELDS, Lt. Gerald W., 544th Recon. Tech. Gp., 
Offutt AFB, Nebr.—Photogrammetrist 

SMITH, Howard E., Jr., 275 Torecon Drive, Torring 
ton, Conn Party Chief, G. A. Hanson 

SMITH, Norman K., 49 Cecil St., Guilford, N. S. W., 
Australia—aAustralian Institution of Surveyors 

SMITH, William P., 102 N. Brand Blvd., Glendale, 
Calif.—Land Surveyor and U. 8. Mineré il Surveyor 

SPURR, Prof. Jerome L., 62 Fiske Rd., Wellesley 81, 
Mass.—Head of Department, Civil and Highway 


Engineering Technology, Wentworth Institute, Bos- 
ton, Mass, 

STEADMAN, Richard W., 4501%4 S. Logan St., Lans 
ing, Mich.—Land Surveyor 


STRATFORD, L. M., Lomita, Calif. 


—Land Surveyor 


1913 253rd St., 


GEOGRAPHICAL DISTRIBUTION 
Alabama 9 Indiana 8 
Alaska 1 Iowa 2 
Arizona 2 Kansas - 
Arkansas - Kentucky = 
California 35 Louisiana 7 
Colorado 1 Maine : 
Connecticut 23 Maryland 1 
Delaware - Massachusetts 1 
District of Columbia 2 Michigan 7 
Florida ~ Minnesota 1 
Georgia 1 Mississippi - 
Hawaii 11 Missouri - 
Idaho - Montana 1 
Illinois + Nebraska 1 


Or 
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Pa.—Cart 
Tr insportation 


VENUTO, George L., 
7, Pa.—Instrument 
VILA, Prof. 
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Conn.—Project 
Associates 


‘alif. ‘ch E 


24, Ohio- 


James 8S. Wald & 
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heads, 
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Hawaii- 


Roger 
—Engineering 


Robert 
Calif.—C ane Engineer, 


Richard L., 
Zone—Cartographer, 


George Y., 
Division of Land Survey 


Sidney L., P. 


Darrel C., 


Carl J., 


Norberto 8., 
versity of the Philippines, 
sociate Professor, 
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James §&., 


K., 


h M., 


oO. 


Departme 


Trust Co. 
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of Dallas 
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er C., 
ogre iphic 
Study 


P. 


3934 Louis Rd., 
Tudor Engineering Co., 


11312 
City of Los Angeles 
City and County of Hono- 


Box 626, 
Humble Oil & Refining Co. 
421 N. Main St., 


nt, 


1169 Sanger 
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1332 Cherry 
Sales, 


College of 


Geodetic 
231 Riverside Drive, 


i: nninene, 


ngine er, 
882 W. 


6305 Woodman 
Jack Wagner 
North Bend Rd., 
Registered Land Surveyor 
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zand Surve 
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NEW MEMBERS LISTED 
Nevada - 
New Hampshire - 
New Jersey ~ 
New Mexico : 
New York 16 
North Carolina 3 
North Dakota - 
Ohio 5 
Oklahoma - 
Oregon 1 
Pennsylvania 16 
Rhode Island ~ 
South Carolina 5 
South Dakota = 


0. 
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Alto, 
San 


Palo 


Box 1083, Curundu, 
Inter-American Geo- 
St., 


Cecilia Norwalk, 


& Acquisition, Hono- 


Hawaii—Registered Land Surveyor and 


New Orleans, La, 


Santa Ana, Calif. 
First American Title 
Dallas 16, Tex. 


St., 
raftsman, 


Philadelphia 
Penn-Jersey 


St., Philadelphia 
‘. & wa Co. 

Engineering, Uni- 
Que zon City, P. L—As- 


Engineering Dept. 
Hamden, 
Philip W. Genovese & 


Ave., Van Nuys, 
& Associates 
Cincinnati 
and Engineer, 


WALTERS, William N., c/o Krehbiel & Krehbiel, 
1868 Niagara Falls Blvd., Tonawanda, N. Y 

WATT, William H., 233 Merchant St., Honolulu, 
Hawaii—Registered Land Surveyor, R. M. Towill 
Cc orp 

WELCH, Mack H., 828 W. Roosevelt St., Baton 
Rous La.—Student, Louisiana State University 

WHITE, Fred N., 805 Seymour Ave., Lansing, Mich. 

Civil Engineer, Michigan State Highway Dept. 

WHITE, Ovid, Route 1, Baldwinsville, N. Y.—Regis- 
tered Land Surveyor 

WHITE, Owen J., 5 Carleton Rd., West Hartford 7, 
Conn.—Registered Land Surveyor and Engineer, 
John J. Mozzochi & Associates 

WHITTEMORE, Frederick N., Jr., 220 W. Main St., 
Avon, Conn.—Registered Land Surveyor 

WILT, Bruce E., 714 E. University St., Ann Arbor, 
Mich.—Student, University of Michigan 


Route 3, Madison, Ind. 


I 
J., 90 Peter 


Ps arley Row, 
own Engineer, Town of 
Horse- 
Associates 


Honolulu, 


Franklin 
eiler «& 


St., 
St., 
Towill Corp. 


wood St., 
Phoenix 


Phoenix, Ariz. 


YOUNG, Howard W., 8132 Andasol Ave., Northridge, 
Calif.—Registered Land Surveyor, Psomas and 
Young, Beverly Hills, Calif. 

ABOVE 

Tennessee 1 

Texas & 

Utah 1 

Vermont - 

Virginia 4 

Washington 1 

West Virginia 1 

Wisconsin 1 

Wyoming - 
Total 183 

Foreign 5 
Total 188 
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SURVEYING AND MAPPING 


GEOGRAPHICAL DISTRIBUTION OF NEW MEMBERS LISTED 
IN THE FOUR NUMBERS OF VOLUME XX 


Alabama 20 Indiana 3 
Alaska 18 Iowa 5 
Arizona 44 Kansas 15 
Arkansas — Kentucky 3 
California 108 Louisiana 36 
Colorado 45 Maine 5 
Connecticut 11 Maryland 37 
Delaware 8 Massachusetts 18 
District of Columbia 11 Michigan 28 
Florida 33 Minnesota 5 
Georgia 4 Mississippi -- 
Hawaii 32 Missouri 119 
Idaho 2 Montana 2 
Illinois 35 Nebraska 17 


Nevada Tennessee 


1 

New Hampshire 1 Texas é 
New Jersey 7 Utah 2 
New Mexico 21 Vermont 

New York 31 Virginia 5 
North Carolina 9 WwW: . + rt 

North Dakota — Lapeer etre it 
Ohio 20 West Virginia 1 
Oklahoma 4 Wisconsin 6 
Oregon 11 Wyoming 1 
Pennsylvania 28 Total 925 
Rhode Island — "eee — 
South Carolina 1 Foreign mi 
South Dakota 6 Total 971 


Modern Photogrammetric Equipment 
Installed at Cornell University 


The Surveying Department of the School of 
Civil Engineering, Cornell University, Ithaca, 
New York, has announced the addition of a 
first-order stereoplotter, Wild A7 Autograph 
with Wild EK3 Electric Coordinate Printer, to 
its teaching and research facilities in photo- 
grammetry. It is the first such equipment to 
be placed in an engineering school in the United 
States and was placed in service on January 31, 
1961. 

The EK3 Electric Coordinate Printer enables 
an operator who observes ground points in the 
photographs in three dimensions to have the 
X, Y, and Z positions of these computed and 
printed out by merely depressing a button. Ap- 
propriate attachments enable the ground posi- 
tion. and elevation above sea level to be put 
on paper-tape or punch-cards so the data are 
ready for subsequent computations with an 
electronic computer. The Cornell Computing 
Center is well equipped with a modern high- 
speed computer and complete auxiliary equip- 
ment to take full advantage of the A7 Auto- 
graph. 

sy still another arrangement of the Wild A7 
plotter, the precise coordinates of the image 
points of the photographs can be measured. 
These coordinates can then be further processed 
in an electronic computer to provide solutions 
of analytical aerotriangulation problems using 
mathematical relationships developed at Cornell 
University as a part of sponsored and unspon- 
sored research projects. The presence of a first- 
order plotter at the school provides an addi- 
tional capability for further research and 
development in analytical photogrammetry. 


One of the components of the instrument con- 
sists of a precision rectangular coordinatograph 
for use in plotting points rapidly, as for maps, 
profiles, grids, and graphs with extreme pre- 
cision. 

The stereoplotter will be used for basic in- 
struction for undergraduate students in civil en- 
gineering, and more extensively for instruction 
of graduate students in photogrammetry. Cor- 
nell is one of but a handful of schools in the 
United States giving graduate work at both the 
masters and Ph.D. levels in photogrammetry 
and geodesy, and this new facility will enhance 
the teaching program. 

Although this is the first precision plotter at 
an engineering school in the United States, there 
are a number of such instruments at mapping 
and scientific centers in this country. These are 
primarily at Federal, and State mapping agen- 
cies and highway departments, and at photo- 
grammetric and civil engineering companies. 

As in all colleges, the instruction and internal 
research load does not require the full-time use 
of facilities such as these. It is hoped that Cor- 
nell can provide a substantial service to govern- 
ment and commercial engineering and research 
groups. There will be time available to use the 
Wild A7 and related facilities for special re- 
search problems which are difficult to per- 
form at regular commercial production plants. 
The equipment will be available for special, 
large-scale mapping which cannot be done by 
less accurate instruments. It is also hoped that 
by proper scheduling it may be possible for an 
organization to relieve an overload period in its 
own plant by use of these facilities. 
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SURVEYING AND MAPPING 131 
Annual Financial Statement 
(As of December 31, 1960) 
INCOME 
Year ending Year ending Di 
Dues and memberships received ......... 1959 1960 12/31/59 12/31/60 ifference 
ee BS ee Ce er err e errr 5276 5645 $26,645.40 $28,477.64 +$1,832.24 
Library and sustaining .........2.0e. 717 558 4,168.26 3,650.03 -—- 518.23 
UN REE IIE. wo cio p deen inte mcs 98.00 103.00 + 5.00 
EE Say arn kage dete cpl a oa we wie 5993 6203 30,911.66 32,230.67 + 1,319.01 
PE is <1 acapese ache ea weeverehdse eee ewe 444.79 366.85 —- 77.94 
(iin cil bu be kng > ea tes ane te oar ee tare n er 6,625.73 5,683.24 942.49 
NE te A eta. Aap eae ee moun ew aa eee 1,924.66 2,139.87 + 215.21 
EE Ee de Granta AW ee eed ad eniae ok ee eae 5,301.69 5,450.06 + 148.37 
CE SrTEs BORED a dvi cit ewedvrcenves 45,208.53 45,870.69 + 662.16 
EXPENDITURES 

aries loa Biceta ie iO AD a be ek A 20,522.23 22,081.79 + 1,559.56 
ee, Ge OU, GEES dios soee bo. ctnidedecieesieles 15,926.58 18,115.24 2,188.66 
teeta May ees ct h ok ee pentose ane addaset we 1,279.88 917.59 -— 362.29 
EN ORE EE OR ETE Oe SE 2,321.66 3,107.47 + 785.81 
Other authorized expenditures .............cscceeecee 282.25 1,170.35 888.10 
TOE As PIE EL ORED occceccssvecesens 40,332.60 45,392.44 + 5,059.8 

ee a 6k Gre OR CORED Sa he eee rk iene be 4,875.93 478.25 — 4,397.68 

ASSETS 
citar e bea eye ieelb etn ca eee kes eKE 18,865.35 14,495.77 -— 4,369.58 
Or SOUNEES oc salnd ik suena Ge bon ses 62,232.19 68,903.25 6,671.06 
i ee ere SCC ee ta ie wigs pata m 0 awk hehe wee 4,545.71 5,266.93 + 721.22 
<< . oosa. 6 td aad dese nan beedechaeds 857.61 581.81 - 275.80 
et Pee er 1,938.95 1,500.00 438.95 
EE TE III ok wing sh wag od WA lee.o o0k Swe -- 38.37 38.37 
REP POPE «Ass dss ben td keer cniene eas 88,439.81 90,786.13 + 2,346.32 
LIABILITIES AND NET WORTH 

a: A ee ee 11,674.00 12,747.35 + 1,073.35 
ND IS Sie ue tek Mie nits paahkwa iene m keene 4,658.96 5,453.68 + 794.72 
EPR DRE EEED cidescations cee nev aves 16,332.96 18,201.03 + 1,868.07 
eh SME.” icine > slencw hae he wale bow Kaa sew sae 72,106.85 72,585.10 + 478.25 


Joun M. Amstapt, Chairman 
Budget and Finance 





CONGRESS DIRECTORY 


EXECUTIVE OFFICERS 


PresmeNT: Brother B. Austin Barry, Civil En- 
gineering Department, Manhattan College, 
New York 71, N. Y. 

Vice Presipent: Walter S. Dix, 435 Woodward 
Building, c/o TVA, Washington 5, D. C. 

Executive Secretary: Walter S. Dix, 435 
Woodward Bldg., c/o TVA, Washington 5, 
D. C. 

TREASURER: Capt. H. W. Hemple, c/o Ameri- 
can Congress on Surveying and Mapping, 
Room 430 Woodward Bldg., 733 15th St., 
N.W., Washington 5, D. C. 

Eprror: Howard S. Rappleye, 6712 Fourth St., 
N.W., Washington 12, D. C. 


STANDING COMMITTEE 
CHAIRMEN 


Bupcer: John M. Amstadt, 5350 2nd St. North, 
Arlington, Va. 

Constitution: Walter S. Dix (Acting), 435 
Woodward Bldg., c/o TVA, Washington 5, 
D. C. 

Mempersuip: Capt. Frank S. Borden, Room 
430 Woodward Bidg., 733 15th St., N.W., 
Washington 5, D. C. 

ProressionaL Status: Lester C. Higbee, W. 
& L. E. Gurley, Troy, N. Y. 

Pusuic Rerations: Helmuth Bay, 1104 Na- 
tional Press Bldg., Washington 4, D. C. 

PusuicatTions: Charles A. Whitten, Coast and 
Geodetic Survey, Washington 25, D. C. 


DIVISION CHAIRMEN 


CarrocraPpHy: Robert J. Beaton, U. 
Hydrographic Office, Suitland, Md. 

Contrrot Surveys: Daniel E. Whelan, Dean of 
Engineering, Loyola University, Los Angeles, 
Calif. 

Epucation: Prof. Eldon C. Wagner, Civil En- 
gineering Dept., University of Wisconsin, 
Madison, Wis. 

InstRUMENTs: Clifford A. Thorpe, Jr., P. O. 
Box 278, Falls Church, Va. 

Property Surveys: James L. Bell, Box 8885, 
Prairie Village, Kans. 

Torocrapuy: Bennett G. Jones, P. O. Box 23, 
McLean, Va. 


LOCAL SECTION OFFICERS 


Robert Frazer, Chairman, 211 W. 


S. Navy 


ARIZONA: 


Pennington St., Tucson, Ariz. 
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James O. Reed, Secretary, 2303 Cameron 
Vista, Tucson, Ariz. 


Cotoravo: Louis S, Soreide, Chairman, 618 
Perry St., Denver, Colo. . 
Waldo G. Smith, Secretary-Treasurer, 3821 
W. 25th Ave., Denver 11, Colo. 


Great Lakes: Prof. Kenneth L. Curtis, Chair- 
man, Civil Engineering Dept., Purdue Uni- 
versity, Lafayette, Ind. 

Dr. George E. Ekblaw, Secretary, 216 Natural 
Resources Bldg., Urbana, III. 


Hawau: Henslee Towill, Chairman, 233 Mer- 
chant St., Honolulu 13, Hawaii 
James Chrystal, Jr., Secretary-Treasurer, 106 
Wyllie St., Honolulu 17, Hawaii 


Louisiana: F. C. Gandolfo, Chairman, 1401 N. 
B. C. Bldg., New Orleans, La. 
Guy F. Radley, Secretary, c/o Humble Oil 
Co., P. O. Box 626, New Orleans, La. 


New Mexico: Robert B. Stephenson, Chair- 
man, 9116 Candeleria Road, NE, Albu- 
querque, N. Mex. 

Everett Ross, Secretary, Box 418, Albuqur- 
que, N. Mex. 


NortH Carouna: Benjamin L. Smith, Jr, 
Chairman, 1414 Westover Terrace, Greens- 
boro, N. C. 

Dale J. Mills, Secretary-Editor, P. O. Box 
178, Gastonia, N. C, 

NorTHERN CALirorNIA: James Brennan, Chair- 

man, Jack Tar Hotel, San Francisco, Calif. 

Harl V. Pugh, Secretary-Treasurer, c/o Towill 
Aero Co., 612 Howard St., San Francisco, 
Calif. 


Orecon: H. Bruce Schminky, Chairman, 407 
City Hall, Portland 4, Oreg. 
Francis E. Waggoner, Secretary-Treasurer, 
Lane County Courthouse, Eugene, Oreg. 


SouTHERN CALIForRNIA: Section address—P. 0. 
Box 631, Main Office, Los Angeles 53, 
Calif. 

James W. Robinson, Chairman, 433 S. Spring 
St., Los Angeles 13, Calif. 

George L. Matthieson, Secretary, 4417 N. Car- 
vol Ave., Covina, Calif. 
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Sr, Louis: Gordon E, Stine, Chairman, 1500 
W. Woodbine, Kirkwood 22, Mo. 
Murray Berg, Secretary, 53 Sun Valley Drive, 
Creve Coeur 41, Mo. 
Texas: Section address—P. O. Box 691, Hous- 
ton 1, Texas 
Virgil A. Walston, Chairman, Humble Oil & 
Refining Co., P. O. Box 2180, Houston 1, 
Texas 
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Paul W. Wiseman, Secretary, Atlantic Refin- 
ing Co., P. O. Box 2412, Houston 1, Texas 


Treasurer—James W. Harding 


Uran: Prof. Clifford G. Bryner, Chairman, An- 


nex 242, University of Utah, Salt Lake City 
12, Utah 

Capt. I. E. Rittenberg, Secretary-Treasurer, 
110 East 5600 South, Murray, Utah 


SUSTAINING MEMBERS 


Asrams InpustrRies, (Abrams Aerial Survey 
Corp., Abrams Instrument Co.), Lansing, 
Mich. 

AGA CorporaTION oF America, 2013 Park Ave., 
South Plainfield, N. J. 

Agro Service Corp., 236 East Courtland St., 
Philadelphia, Pa. 

C. L. Bercer & Sons, Inc., 37 Williams St., 
Boston, Mass. 

Burr & Burr MANUFACTURING ComMPANY, 329 
Lamartine St., Jamaica Plain 30, Mass. 

Cooke, TrouGHTON & Simms, INnc., 91 Waite 
Street, Malden 48, Mass. 

Cusic Corporation, 5575 Kearny Villa Road, 
San Diego 11, Calif. 

Evcene Dietzcen Co., Chicago—New York— 
San Francisco—New Orleans 

W. & L. E. Gurtey (4 Memberships), Troy, 
N. Y. 

Hicer & Watts, Lrv., London, England; rep- 
resented by Eugene Dietzgen Co., and Engis 
Equipment Co., Chicago, III. 

INTERNATIONAL AERIAL Mappinc Co., 127 Air- 
Port Blvd., San Antonio 12, Tex. 


Kern & Co., Lrp., Aarau, Switzerland; repre- 
sented by Kern Instruments Inc., 120 Grand 
St., White Plains, N. Y. 

Keurre, & Esser Co., Adams & Third Sts., 
Hoboken, N. J. 

Gro. F. Mutu Co., Inc., 1332 New York Ave- 
nue, N.W., Washington 5, D. C. 

Ranp McNAtty & Co., (2 Memberships), Chi- 
cago, Ill. 

W. J. Rossins & Co., P. O. Box 62, Palatine, 
Ill. 

Victor O. ScHINNERER & Company, Inc., In- 
vestment Building, 1511 K Street, N.W., 
Washington 5, D. C. 

R. M. Towrt Corp., 233 Merchant St., Hono- 
lulu 13, T. H. 

Unirecu Corporation, 50 Colfax Ave., Clifton, 
N. J. 

Witp HeEersrucc INstruMENTs, INc., Main 
and Covert Sts., Port Washington, N. Y. 

ZeEISS-AEROTOPOGRAPH, Munich, Germany; rep- 
resented by Transmares Corporation, 15 
William St., New York 5, N. Y., and 929 
Highgate Road, Alexandria, Va. 


Why Is It That Invariably:* 


the rear lot stake falls in the center of a thorn 
bush; 


the 


fat lady walks on your transit line for blocks, 

and it seems like hours; 

the excavator piles earth 20 feet high on the 
street line; 

the client’s neighbor always burns his leaves 
when you are waiting to measure the angle; 

the only tree in sight happens to be in the way; 

the rains come just when you reach the job; 

* Quoted from the Wisconsin Society of Land 
Surveyors’ Newsletter of January 25, 1957. 


the rains stop just when you get back to the 
office; 

the most important stake on the whole survey 
strikes a stone and goes crooked; 

children and dogs play “ring-around-the- 
transit”; 

the hill is much steeper going up than it is 
coming down; 

with a dozen spaces available, a car is suddenly 
parked right on line; and 


the job is much more difficult than it seemed on 
paper. 








The XIXth International Geographical Congress 
and 


International Congress on 


The Xth General Assembly and XIXth In- 
ternational Geographical Congress of the In- 
ternational Geographical Union were held at 
Stockholm August 5-13, 1960. More than 
1,700 geographers and cartographers registered 
from 64 countries. Approximately 600 papers 
were read and discussed at nine Section and 
fifteen Commission meetings. In addition, there 
were pre- and post-Congress symposia and field 
trips, extensive map and atlas exhibits, and the 
usual social functions for an international scien- 
tific meeting. 

Eleven additional countries were admitted to 
the International Geographical Union this year, 
bringing the total to 53. The new members are 
Australia, Bulgaria, (East) German Democratic 
Republic, Guinée, Iraq, Iran, Malaya, Rumania, 
South Africa, South Korea, and Tunisia. Hong 
Kong and Singapore were admitted as Asso- 
ciate Members. A motion was passed to drop 
Colombia and Cuba if back dues are not paid 
by the end of this year. 

Officers for 1960-64 are: 

President—Carl Troll, Germany 

Past President—Hans Ahlmann, Sweden 

Vice-Presidents (2nd term)—H. Awad, Mo- 
rocco, C. Harris, U.S.A., and F. Tada, Japan 

Vice Presidents (new)—K. Cumberland, New 
Zealand, S. Guerassimov, USSR, and P. Mon- 
beig, France 

All fifteen of the existing Commissions of the 
Union were continued to 1964. They cover the 
following fields: Land Use Surveys; National 
Atlases; Population Maps; Cartes Anciennes; 
Library Classification of Geographical Books 
and Maps; Karst Regions; Evolution of Slopes; 
Arid Zones; Medical Geography; Periglacial 
Morphology, Erosion Surfaces around the At- 
lantic; Coastal Morphology; Applied Geomor- 
phology; Humid Tropics; and the Teaching of 
Geography. Two new Commissions were added 
this year: (1) Methods of Regionalization and 
(2) Cartography. 

Nearly one third of these Commissions per- 
tain to some aspects of mapmaking or map use. 
The one of most direct concern to the American 
Congress on Surveying and Mapping is the new 
Commission on Cartography. Largely in re- 
sponse to a request from the International Car- 
tographic Association, the International Geo- 
graphical Union created the new Commission 


the History of Discoveries 


on Cartography as a step toward merging the 
organizations. To achieve more official status 
as an international organization, the Carto- 
graphic Association needs to affiliate with some 
existing organizations such as ICSU (lInterna- 
tional Council of Scientific Unions) or the In- 
ternational Geographical Union. The IGU 
could not accept the International Cartographic 
Association as one of its commissions and still 
leave the ICA free to select its own officers, 
arrange its own technical meetings, and operate 
in an independent fashion without some changes 
in the IGU constitution. Consequently ICA 
will continue on an informal basis but its rela- 
tion to the IGU will be strengthened because 
the Chairman of the new Commission on Car- 
tography (Professor Imhoff) and two of his 
committee members (Mannerfelt and Fitchet) 
are also officers of the ICA. Meanwhile, consid- 
eration is being given to alternates of the U. S. 
National Committee for the IGU to permit 
representation from the American Congress on 
Surveying and Mapping as there now is from 
the Association of American Geographers, the 
American Geographical Society, the National 
Geographic Society, and various federal agen- 
cies. 

The Commission on the Library Classification 
of Geographical Books and Maps adopted reso- 
lutions requesting its members to urge library 
associations, library schools, and administrators 
of large libraries: 

1. To consider the desirability of alternative 
classification schedules for the segregation of 
geographic and cartographic works in libraries; 

2. To improve and coordinate works of in- 
ternational scope in the fields of geography and 
cartography; and 

3. To have commission members monitor 
new catalog cards in their respective countries 
to prevent the erroneous cataloging of geo- 
graphic and cartographic works as parts of 
other disciplines. 

The Commission on Historical Maps (Cartes 
Anciennes) is being continued largely to serve 
as a holding company for the management of 
Imago Mundi. ‘That outstanding journal of 
historical cartography lapsed after the deaths 
of its founder (Dr. Bagrow, in 1957) and editor 
(Roukema, in 1959). It was hoped that R. A. 
Skelton of the British Museum would take a 
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leading part in reorganizing the management 
and publication of the journal. 


The International Congress of the History of 
Discoveries was held at Lisbon, September 5-11, 
as part of extensive celebrations throughout 
Portugal to commemorate 1960 as the 500th 
anniversary of the death of Prince Henry the 
Navigator. There were simultaneous section 
meetings on Cartography, Nautical Science, 
Voyages of Discovery, Causes and Consequences 
of the Discoveries, Overseas Expansion until the 
end of the 16th Century, Expansion in the 17th 
and 18th Centuries, and The Civilizing Process 
of the 19th and 20th Centuries. Many of the 
papers revealed or suggested the existence of 
Portuguese voyages and maps previously un- 
known to many scholars. They also deflated 
the prestige of Martin Beheim as a scholarly 
globe maker, strengthened concepts about John 
Cabot’s voyages across the North Atlantic in 
1497 and 1498, and traced the source of many 
early Italian navigation charts to Portuguese 
charts that are no Jonger extant. 

The Congress established a Committee on 
the Preservation of Ancient Charts and Maps to 
seek practical their 
(probably by film negatives) and improved use 
through interlibrary loan and photoreproduc- 


means for preservation 


tion. The proposal for such a committee origi- 
nated through a paper presented by Miss Ena 
Yonge of the American Geographical Society. 
Members of the committee include Mlle. Fon- 
cin of the Bibliothéque Nationale at Paris, R. 
A. Skelton of the British Museum, Arch C, 
Gerlach of the Library of Congress, G. R. Crone 
of the Royal Avelino 


Geographic Society, 
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Teixeira da Mota of Portugal, and T. E. Layng 


of Canada. 


The Chairman of the Section on Cartography 


noted with pleasure that heads of eight of the 
world’s largest and most famous map libraries 
were present and announced his conviction that 
most of the papers on historical cartography 
were carefully prepared, soundly documented, 
and presented challenging theoretical consider- 
ations which resulted in discusisons at a high 


professional level. 

Cartographic exhibits supplemented the Con- 
gress where approximately 600 scholarly papers 
were presented and discussed. A special exhibit 
contaizing 50 of the world’s earliest and rarest 
map treasures was set up in the Museum of 
Modern Art near the Tower of Belem. Another 
exhibit of more than 700 manuscript maps and 
rare printed maps of Brazil and Portuguese 
colonies was displayed at the Military Museum. 

A monumental publication of outstanding 
significance in the field of historical cartography 
was prepared in connection with this Congress. 
Portugaliae Monumenta Cartographica, is a five 
volume work (61 x 48 cm.) with more than 700 
plates and some 1,500 specimens of Portuguese 
cartography in the 15th and 16th Centuries. 
Fifty of the plates are in full color. The descrip- 
tive and analytical text is in both Portuguese 
and English. The first four volumes were pub- 
lished in 1960 and are now available for refer- 
ence use in the Map Reading Room at the Li- 
brary of Congress. When Volume 5 has been 
finished, complimentary sets of this work will 
be sent to many large libraries in the United 
States, 

Arcu C, GERLACH 
Library of Congress 


Keuffel & Esser Fellowship in Surveying 


ACSM secretariat reports that eight valid ap- 
plications have been properly filed under the 
rules governing the Keuffel & Esser Award in 
Surveying. 

ACSM President, Rear Admiral H. Arnold 
Karo, has appointed the following K & E Award 
Committee to select the winner from among the 
applicants. The name of the winner will be an- 
nounced during the ACSM 21st Annual Meeting 
at the March 1961 ASP-ACSM Convention. 

Brother B. Austin Barry, Chairman 


Carl W. Keuffel 


Henry W. Hemple 

Walter S. Dix, Secretary Exo fficio 

The applicants (in order received) are: 
Urbana, Ill. 
Detroit, Mich. 
Urbana, Il. 
Milwaukee, Wis. 
Madison, Wis. 
Ann Arbor, Mich. 
Urbana, Il. 


Lexington, Va. 


Gordon Gracie 
George E. Kattouah 
Atef A. Elassal 
LeRoy H. Sommers 
James L. Clapp 

Lee Durward Miller 
Robert A. Nack 
Martin C, Fisher 
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University Extension Service to Surveyors 


For many years, the University of Illinois has 
been conducting extension classes throughout the 
State on surveying and related topics. Currently 
there are courses being conducted on Property 
Surveying and Photogrammetry. It is possible 
to arrange for courses on almost any topic from 
Elementary Surveying to Advanced Geodesy. 

All that is essential to promote such a course is 


to contact 15 persons or more who would care 
to enroll, select a time, and make a request, 
Such requests should be mailed to Prof. Scott B, 
York, 205 Arcade Building, University of Ill- 
nois, Urbana, Illinois. Plans should be made 

early so that transportation can be arranged, 
The Illinois Surveyor 

(December 1960) 


Commemorative Stamp Drive 


J. Stuart Boyles, our stalwart member from 
Texas who has been the leading force in ACSM’s 
drive toward a commemorative stamp in recog- 
nition of surveyors, advises ACSM secretariat 
that the new Vice President of the United States, 
Lyndon Johnson, (also from Texas) has assured 
him that the matter will be placed before the 
Postmaster General for consideration. 


NOW! is the time for every member of the 
ACSM to write individually to his Congressman 
and for all organized Sections and Affiliates of 
the ACSM to relay formal support of the idea to 
the Postmaster General, James Edward Day. 

Let’s Go! 


Second Land and Construction Surveyors Conference 


The Second Land and Construction Surveyors 
Conference was held January 16-18, 1961, at 
Park, 


persons were registered at the conference, and 


University Pennsylvania. Seventy-four 
the spread was good with respect to both location 
and fields of interest. Lively discussion from the 


floor was a feature of the sessions, and, in one 


Rijkswaterstaat 


An unusually well printed publication, bearing 
the general title “Rijkswaterstaat Communica- 
tions,” has been received. The publication is 
entirely in English (except that the summaries 
are in both French and English) and contains 
two papers which could be of considerable in- 
terest to engineers and surveyors in this country. 
This is Number 1 of a new series and contains 
“Tidal Computations in Shallow Water,” by 
J. J. Dronkers and J. C. Schénfeld; and “Report 
on Hydrostatic Levelling Across the Wester- 
schelde,” by A. Waalewijn. We believe the best 
way to cover this publication for our readers is 
to quote the foreword and the summaries of the 


two papers. —EpITorR 


case, the discussion had to be cut off because of 
time limitations. 

The conference covered a wide variety of sub- 
jects, including lectures on and demonstrations 
of electronic computers, legal liability, a two- 
year curriculum in surveying, sessions on various 
phases of photogrammetry, and a panel discus- 
sion of subdivision planning. 


Communications 
FOREWORD 


The Netherlands governmental civil engineers 
organisation, called Rijkswaterstaat, has the 
pleasure of presenting this the first number of a 
new series which describes the mathematical 
methods now in use to calculate the changes of 
tides and tidal or non-tidal currents during and 
after the execution of works which will influence 
them. The experience gained since 1920, when 
Prof. H. A. Lorentz started his well-known 
mathematical prediction about the influence of 
the Zuiderzee dam upon the tides and storm- 
surges, has steadily increased. His method has 
been used extensively since then and various 
other mathematical methods have been added, 
so that there are now a few of them which can 
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check each other. From these the expert may 
choose the method most suitable for the problem 
under review. 

The Delta works (1953 till about 1980) re- 
quire very precise tidal calculations based on 
equally precise data obtained from the gauges. 
For this reason the basic data obtained from the 
gauges should be quite accurate, especially in 
the southwestern part of the Netherlands, where 
the new works have started, which will close 
all the estuaries except the Westerschelde and 
the Rotterdam Waterway. The first is too wide 
to be able to be crossed by optic levelling, hence 
the necessity of the hydraulic levelling across 
this estuary, also described in this volume. 

It is my sincere wish that the new series, to 
be issued at irregular intervals, may render good 
service in the international field of civil engi- 
neering. 

The Director-General, 
A. G. Maris. 


SUMMARY 

A survey is given of the established practice 
of tidal computations in the Netherlands. 

The dynamical analysis of tidal elevations and 
currents in shallow waters is of great practical 
interest when coastal engineering projects are 
undertaken, like the Zuiderzee or the Delta 
project, both in the Netherlands. 

Tidal computations have to be based upon a 
careful schematization of the region considered. 
The water is assumed to move substantially in 
the length direction of a channel with variable 
cross-section or in a channel network. The 
problem is then governed by two partial dif- 
ferential equations, the continuity equation and 
one dynamical equation. 

These equations generally are too complicated 
to admit solutions in closed form. Several 
methods of numerical approach have therefore 
been devised. 

First among these methods are the harmonic 
methods, by which one or more tidal constitu- 
If confined to one single 
, this method is relatively sim- 


ents are computed. 
constituent (M2 
ple to handle and it requires a moderate effort of 
calculation. The computation of further con- 
stituents leads to progressively increasing efforts, 
so that the method is seldom extended beyond 
the second harmonic (M4 

For the immediate numerical integration of 
the continuity and the dynamical equation, 
several ways may be followed. A method based 
on an iterative process has been extensively 
used for practical problems in the Netherlands 


and abroad. This method is particularly suited 





137 


to analyse tidal motions in connection with the 
problem of schematization. 

A third group of methods is based upon the 
properties of the characteristic elements of the 
differential equations. Integration, performed 
either graphically or numerically, is in particular 
used in specific propagation problems, such as 
wave motions produced by sluicing operations 
and bores. 

The employment of large computers, either 
analogue or digital, is here mentioned only 
briefly, since more detailed information on the 
development is being prepared. 


SUMMARY 

In 1952 the Surveying Department of “Rijks- 
waterstaat” carried out a hydrostatic levelling 
across the “Westerschelde,” using an underwater 
gas-pipe of 10 cm diameter and a length of 
more than 4 km. Great difficulties had to be 
overcome in filling the pipe completely, because 
a large air-bubble formed in the middle of the 
nearly W-shaped longitudinal profile of the pipe. 
Finally this air-bubble could be removed by 
fitting taps and moving the water mass by means 
of a big pump. The observations were carried 
out from Dec. 16 to Dec. 24, 1952. The water 
level in the pipe ends was measured by means 
of automatic water-gauges recording on scale 
ty 

Microbarometers were used in measuring the 
atmospheric pressure at both ends of the pipe. 
It appeared, however, that these observations 
were useless; therefore the correction for dif- 
ference in atmospheric pressure had to be ob- 
tained from data of the adjacent meteorological 
stations. Bottom-temperatures in the Wester- 
The re- 


sults of this measurement were such that no 


schelde could be measured only once. 


corrections for difference in density were neces- 
sary. 

The standard deviation of a single observation 
of the height difference was 1.1 
mm. The average result of the hydrostatic 
levelling has a standard deviation of 0.2 mm. 
sy this levelling a 120 km. long circuit from 
Zuid-Beveland via Woensdrecht and Antwerp 
to Zeeuws-Vlaanderen was closed. The mis- 
Further the 
report gives the results of some experiments: 


corrected 


closure of this circuit was 0.3 mm. 


The swinging of the water mass after disturb- 
ance of balance, the influence of low tide and 
high tide on the capacity of the pipe and a non- 
stop series of microbarometer-readings. 

Correspondence should be addressed to: Rijks- 
waterstaat, Koningskade 25, The Hague, Nether- 
lands. 
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Space Science Board Report Stresses Need for 
Scientific Exploration of the Moon and Planets 


Satellites and space probes may some day en- 
able man to determine the origin and evolu- 
tionary history of the solar system. This com- 
pelling scientific reason for the study and ex- 
ploration of the Moon and the planets is dis- 
cussed in two sections published March 29, 
1960, as the first part of a technical report on 
“Science in Space” being prepared by the Space 
Science Board of the National Academy of 
Sciences. 

The chapters issued, entitled “The Moon” 
and “The Planets,” were prepared for the Board 
by one of its members, Dr. Harold C. Urey, 
Nobel Prize-winner and Professor at Large of 
the University of California at La Jolla. Dr. 
Urey is Chairman of the Space Science Board’s 
Committee on Chemistry of Space and Explora- 
tion of Moon and Planets. 

The chapters on the Moon and the Planets 
summarize current views on these space com- 
panions of the Earth; areas of uncertainty and 
controversy are noted, as well as facts which 
seem to be well established. The sections also 
contain suggestions for lunar and _ planetary 
studies worthy of major emphasis in the national 
space effort. 

Dr. Urey reviews what we know of the Moon 
and the planets and concludes that information 
on their atmospheres, surfaces, interior struc- 
tures, and magnetic fields, radioed to Earth 
from scientific instruments near or on these 
celestial bodies, may resolve many of the exist- 
ing uncertainties concerning the last four and 
one-half billion years. It is even possible that 
these lunar and planetary studies will lead to 
one of the most fascinating discoveries of all 
modern science: evidence of present (or ex- 
tinct) life on these planets. This possibility is 
only one of many beckoning men into space on 
a quest to unravel the puzzles of the universe. 


THE MOON 


Since there has been no erosion by running 
water on the Moon, Dr. Urey believes that it 
has retained more of the history of the past than 
is characteristic of the planets, and is therefore, 
from this point of view, a much more important 
object of investigation. One of the most inter- 
esting opportunities presented by the Moon is a 
chance to investigate in particular one of the 
hypotheses concerning the origin of the solar 
system. According to this suggestion, the Moon 
may be a primitive type of object similar to 


those which may have existed in large quanti- 
ties early in the history of the solar system; the 
existence of such objects may have been an im- 
portant part of the evolution of the system. It 
may be possible to prove or disprove this hy- 
pothesis by the studies proposed in this chapter. 

The report envisages that a satellite orbiting 
some sixty miles above the Moon’s surface will 
be able to determine many aspects of the com- 
position of the surface, add to our knowledge 
of the relationships of maria and land areas 
through high-resolution television, secure data 
on the density and composition of the Moon’s 
atmosphere, explore the lunar magnetic field, 
and test for a lunar “Van Allen radiation belt” 
effect. Studies of the orbital constants of the 
satellite would establish the mass of the Moon 
and its mass distribution. 

Later, hard-landing and soft-landing lunar 
probes will provide opportunities for surface 
experiments. Included among the more than 
a dozen experiments suggested are television of 
the surface of the Moon as seen through a mi- 
croscope, testing of the surface for magnetic 
substances, hardness and depth studies by means 
of probes, seismic observations, temperature 
measurements, and chemical and spectroscopic 
analysis of surface rocks. It is suggested that 
samples (both surface and core) be returned to 
Earth from many locations. Among other 
things, this would permit determination of the 
age of the surface of the Moon by the potas- 
sium-argon radioactive dating method. 

Ultimately, man himself will attempt to reach 
the Moon. The report emphasizes the impor- 
tance of the scientific qualifications of the first 
man to go to the Moon. Dr. Urey recommends 
that he be primarily trained in geology, but that 
he also have a considerable knowledge of sev- 
eral other fields of science. 


THE PLANETS 


The chapter on the planets deals with Mer- 
cury, Venus, Mars, Jupiter, the asteroids and 
the comets. 

Suggested experiments include television ob- 
servation of many features of the solar system, 
either near the planets or on their surfaces; 
studies of the mass, shape, surfaces, and internal 
structure of the planets; studies of the tempera- 
ture, pressure, depth, chemical composition and 
ionic effects of their atmospheres; and a variety 
of biological tests. Mars would appear to be 
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the most appropriate planet for the latter tests, 
for Dr. Urey concludes that there is a reasonable 
expectation that life does exist on Mars, al- 
though probably not in the active forms found 
on Earth. An investigation of this question, the 
report states, is of first importance in the na- 
tion’s space program. 

The report also suggests that efforts be made 
to land instruments for chemical analysis and 
seismic observations on the cold side of Mer- 
cury; the other side is so hot it is doubtful that 
radio equipment could function properly there. 





report, “Science in Space,” is largely two-fold; 
to review areas and opportunities for impor- 
tant research studies using space vehicles and to 
suggest what now appear to be major areas of 
emphasis for the national space effort. The 
report, written by leading scientists who are, in 
the main, members of the Board, outlines the 
potentials of space science for the immediate 
future with a view toward encouraging broad 
participation in space research at every level of 
American scientific activity. 
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The complete report will consist of nine 
chapters. In addition to the two already is- 
sued, other titles are: “Physics of Fields and 
Energetic Particles in Space”; “The Nature of 
Gravitation”; “The Earth”; “The Sun”; “The 
Biological Sciences and Space Research”; 
“Galactic and Extra-galactic Astronomy”; and 
“A General Review.” 

Each chapter will be available from the 
Printing and Publication Office of the National 
Academy of Sciences, 2101 Constitution Ave- 
nue, N.W., Washington 25, D. C., for $1.00. 

The Space Science Board of the National 
Academy of Sciences was established in 1958. 
Its primary purpose is to study scientific re- 
search opportunities and needs opened up by 
the advent of rockets and satellites as tools for 
research; to give advice and recommendations 
on space science to interested agencies and in- 
stitutions; to stimulate research in the rocket and 
satellite fields; and to cooperate with scientists 
in these fields in other countries, particularly 
through the Committee on Space Research 
‘COSPAR), established in 1958 by the Inter- 
national Council of Scientific Unions. 


New Vessel for Canadian Hydrographic Service 


Something new in the way of hydrographic 
vessels, an inshore survey unit, will make its 
appearance in the fleet of the Canadian Hydro- 
graphic Service next spring, in time for 1961 
operations in Canada’s coastal waters. 

Mines and Technical Surveys Minister, Paul 
Comtois, describes it as a new type hydrographic 
ship which boasts the valuable features of being 
especially designed for inshore survey work. It 
will, in fact be a unit which is intermediate in 
size between a launch as used by a land-based 
shore party and a fully staffed ship. It is ex- 
pected to be especially valuable for work along 
the more rugged and isolated parts of Canada’s 
eastern seaboard. 

The new craft will have a range of over 
2,000 miles and a speed in excess of 12 knots. 
It will be capable of carrying and providing 
living accommodations for a crew of 20 persons. 
It will have the latest in navigational aids and 
many of the amenities of modern living. More- 
over, it will be a “launch” carrying launches, 
for it will be equipped with two 26-foot 
launches, each with inflatable life rafts. Ini- 
tially it will work off the south coast of New- 
foundland and later off the coast of Labrador. 

The vessel will cost an estimated $450,000. A 
contract for its construction has been let to 


Halifax Shipyards Limited at Halifax. An in- 
shore vessel, of steel, it will be an attractive 
looking craft of the raised forecastle type, with 
raised wheelhouse and deckhouse amidships. It 
will be 115 feet over-all in length, with a 
breadth of 26 feet. 

It will have twin screws and twin rudders for 
good maneuverability. The two engines will 
be about 350 horsepower each. Its naviga- 
tional aids will include a gyrocompass, radar, 
and radio telephone ship to shore, and it will 
have automatic steering. 

The vessel’s additional feature of carrying 
launches will give the surveyors aboard three 
working craft in one package. Its deck machin- 
ery, including the boat hoists, will be hydrauli- 
cally operated to facilitate work in icy weather. 

The new ship will permit some oceanographic 
research to be carried out on board in a small 
laboratory which will be provided for this pur- 
pose. The normal duties of the vessel, how- 
ever, will be hydrographic. 

The new vessel will be named the C. H. S. 
Maxwell in honor of the late Staff Commander 
W. F. Maxwell of the Royal Navy who was in 
charge of the first detailed survey of the coasts 
along which the new vessel will be working. 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


(Send to: Chairman, Membership Committee, 
Room 430 Woodward Building, 733 15th Street, N.W., Washington 5, D. C.) 























Reprints of Articles 
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